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descriptors:  taerosols,  •chemical  warfare  agents^ 
•coatings,  •encapsulation!  ammonium  compounds! 

BENZENEBORONIC  ACID!  CHLORIDES!  COAGULATION! 

condensation,  dioxides,  electrostatics!  ethylenes! 

FILMS,  liquids!  NITROGEN  COMPOUNOSi  PHOSPHATES! 
phosphites,  phosphoric  acids,  phji:alates, 
polymerization!  polymers,  solids!  VAPORS  ( u ) 

VARIOUS  METHOOS  OF  AEROSOL  ENCAPSULATION  WERE 
STUDIED:  (I)  LIQUID  PHASE  MICROENCAPSULATIon!  . 

<2 >  CONDENSATION!  AND  (3)  COAGULATION*, 

AEROSOL  :ENCA>*»syLATl'OH  BY  CONDENSATION*,  USING  T.HE 

core  particles  or- droplets  as  condensation  nuclei! 

PROVED  TO  BE  'A  GENERALLY  SUCCESSFUL  TECHNIQUE* 
coagulation  with  inertial  forces!  USING  SIMPLE  LOW-  . 
POWERED  PEVICES, -SHOWED  LITTLE  PROMISE  AS  a  PRACTICAL 
AEROSOL  ENCAPSULATION  METHOD.  COAGULATION  WITH 

electrostatic  charging  of  the  particles  was  only 

PARTIALLY  SUCCESSFUL  IN  SOLID  ON  LIQUID  AND  LIQUID  ON 
LIQUID  SYSTEMS,  BUT  WORKED  QUITE  WELL  IN 
ENCAPSULATING  SOLID  CORES  WITH  LIQUID  FILMS.  LIQUID 
PHASE  MICRC5ENCAPSULATION  WAS  QUITE  SUCCESSFUL!  WHERE 
APPLICABLE.  A  Number  of  LIQUID  CORES  WERE 
SUCCESSFULLY  P0LYERSED.  (AUTHOR)  (U> 
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CELLULOSE.  MACHINE  TOOLS,  MANUFACTURING  METHODSi 
PROCESSING,  QUALITY  CONTROL^  SOLID  ROCKET  PROPELLANTS!^!) 

THE  SECOND  PHASE  OF  AN  EXPERIMENT  TO  EVALUATE  AN 
EXTRUSION-COATING  PROCESS  FOR  INHIBITING 
ROCKETPROPELLANY  GRAINS  WITH  ETHVLCELLULOSE  IS 

described,  the  objectives  of  this  phase  of  the 

EXPERIMENT  ARE  TO  APPLY  A  SET  OF  CHOStrf  OPERATING- 
CONDITIONS  IN  THE  2  1/2-INCH  EXTRUDER  AND  TO  CONSIDER 
THE  EFFECT  OF  EIGHT  ADDITIONAL  PROCESS  FACTORS  ON  THE 
QUALlTy  AND  DIMENSIONS  OF  THE  INHIBITED  PROPELLANT 
GRAINS.  DATA  RESULTING  FROM  THESE  APPLICATIONS  ARE 
PRESENTED  IN  TAOULAR  AND  GRAPHICAL  FORM,  AND  AN 
INTERPRETATION  of  the  DATA  IS  included  IN  THE  text; 
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DESCRIPTORS:  ^CAPACITORS,  ALUMINUM  COAflNCS,;  cellulose 
ACETATES,  COATINGS,,  DIELECTRIC  FILMS,  ELECTRIC 
INSULATION,  ENCAPSULATION;  FILMS l  MANUFACTURING  METHODS; 
METAL  COATINGS, .PAPER,  PLASTIC  COATINGS;  PRODUCTION, 
QUALITY  'CONTROL,  RESISTANCE  (ELECTRICAL),  TESTS;  THIN 
FILMS,  (STORAGE  DEVICES )j  VARNISHES  (U) 

IDENTIFIERS.:  Thin  F.V.vMS,  thin  films 
electronics  (H, 

iFFORT  HAS  BEEN  DIRECTED  PRIMARILY  TOWARD, 

IMPROVEMENTS  THE  pUALlvTT  OF  THE  LACQUER  FILM 
capacitors,  .difficulties'  experienced  WITH 
DETERIORATION  of  INSULATION  resistance  and  effective 
Series  RESIST'aNCE  UPOL'  THE  APPLICATION  OF  HEAT  HAVE 
BEEN  RESOLVED,  ALSO,  EXCESSIVE  CAPACITANCE  GROWTH 
HAS  BEEN  BROUGHT  UNDER  CONTROL’.  DATA  WERE  PRESENTED 
TO  SHOW  THE  PRESENT  LEVEL  OF  QUALITY.  ALSO; 

PREVIOUSLY  COLLECT 2D  DATA  IS  USED  TO  MAKE  COMPARISONS 
WIT  TME  CURRENT  EXPERIENCE.  PREPRODUCTION  SAMPLES 
FOR  THg  i.O  AND  0.1  MICROFARAD  SIZES  ARE  UNDERGOING 
ELECTRICAL  TEST.  SAMPLES  FOR  THE  5,6  MICROFARAD 
SIZE  ARE  IN  AN  ADVANCED  STAGE  OF  PRODUCTION. 
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DESCRIPTORS?  •EMBEDDING  SUBSTANCES*  •ENCAPSULATION, 

•mica,  aluminum  compounds;  binders*  coatings* 
dielectrics;  electrical  properties*  electronic 
equipment,  glass,  high-temperature  research;  materials* 
phosphates,  physical  properties;  porosity  cu» 

increasing  the  concentration  of  aqueous  ALUMINUM 
phosphate  decreased  the  porosity  of  phosphatebonded 
synthetic  mica  compound,  porosity  can  be  decreased 
BY  GLASS  coatings  BUT  T«E  THERMAL  EXPANSION  OF  THE 
glass  must  match  that  of  the  sample,  a  volume 
shrinkage  of  approximately  7a  WAS  calculated  for  a 

STANDARD  PHOSPHATE-BONDED  SYNTHETIC  MICA  COMPOUND. 
INITIAL  RESULTS  OF  ELECTRICAL  PROPERTIES  AT 
elevated  temperatures  indicate  that  the  phosphate- 
bonded  SYNTHETIC  MICA  SYSTEMS  ARE  SUITABLE  FOR  500 
C  USE.  COMMERCIAL  ELECTRONIC  COMPONENTS 
(MAGNETIC  AMPLIFIERS*  CAPACITORS!  AND  SMALL 
MOTORS)  WERE  SUCCESSFULLY  POTTED  AND  ENCAPSULATED 
WITH  THE  BONDED  SYNTHETIC  MICA  COMPOUND. 
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•ENCAPSULATION^  ACETAESj  ACRYLIC 
CHEMICAL  WARFARE  AGENTS, 

containers, ethylenes;  films; 

PHOSPHITES,  POLYMERIZATION^ 

,  VINYL  RADICAL  <  n  > 


CONDENSATION  POLYMERIZATION  OF  A  NUMBER  OF  VAPOR 
PHASE  MONOMERS^  AS  A  MEANS  OF  ENCAPSULATING  AEROSOL 
DROPLETS,  WAS  STUDIED.  THE  BEST  OF  THESE,  VINYL 
ACETATE,  POLYMERIZED  RAPIDLY  AND  PRODUCED  SOME 
POLYMER  FILM  ENCAPSULATION  OF  THE  AEROSOL  DROPLETS. 

A  TWO-STAGE  MICROCAPSULE  GENERATOR  WAS  DESIGNED, 

Fabricated,  and  operated,  dibutyl  phosphite 

DROPLETS  OF  ABOUT  5-MICRON  DIAMETER  WERE  ENCAPSULATED 
WITH  A  LIQUID  GLYCERINE  FILM.  BY  USING  SOLUTIONS  OF 
encapsulating  material,  THE  generator  ALSO  PRODUCED 
MICROCAPSULES  of  DIBUTyL  phosphite  in  POLYETHYLENE. 
NITROCELLULOSE,  AND  natural  RUBBER.  (AUTHOR,  (U> 
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ENGINEERING  SERVICES  ON  TRANSISTORS  <U> 

MAY  61  IV  ATALLAjM.M. IDOOSONis, A.  I 

CONTRACT:  0A36  039SC85352 

UNCLASSJFIEO  REPORT 


descriptors:  *diodes,  *transistor  amplifiers', 

oTRANSISTORS,  AGING  (PHYSIOLOGY),  DESIGN,  ELECTRICAL 
PROPERTIES,  ENCAPSULATION^  FAILURE  (MECHANICS)! 
GERMANIUM,  IMPURITIES,  measurement,  MICROWAVE  equipment, 
reliability!  SILICON,  storage!  stresses!  SWITCHING 
CIRCUITS,  TEMPERATURE,  TEST  METHODS,  TESTS  (U) 


STUDIES  AND  INVESTIGATIONS  WERE  CONTINUED  ON 
TRANSISTORS  and  TRANSISTOR-LIKE  DEVICES  WITH  A  VIEW 

ToWARO  demonstrating  and  increasing  the 
practicability  of  their  USE  IN  operating  EQUIPMENT. 
STATUS  REPORTS  ARE  PRESENTED  ON5  (1) 

ACCELERATED  STEP-STRESS  AGING  OF  DIODES!  (2)  A 
3000-MC  MICROWAVE  GERMANIUM  TRANSISTOR!  (3)  A  1- 
WATT!  IOOO  MC  GERMANIUM  TRANSISTOR,  ( H ) 

INTEGRATED  CIRCUIT  DEVELOPMENT!  (5)  TRANSISTOR 
REQUIREMENTS  FOR  DCTL,  AND  (6)  AN  ANALYSIS  OF 
STORAGE  TIME  BEHAVIOR  OF  DIFFUSEO  EPITAXIAL  SILICON 
TRANSISTORS.  (AUTHOR) 
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DESCRIPTORS!  *AER0S0LS,  #encapsulation;  AEROSOL 
GENERATORS,  butyl  RADICALS,  CHEMICAL  WARFARE  AGENTS, 
COATINGS,  DESIGN,  drops;  EFFECTIVENESS;  ethylenes; 
LIQUIDS,  PHOSPHITES,  POLYMERSi  RUBBER,  WAXES  CU» 

A  TWO-STAGE  MICROCAPSULE  GENERATOR  HAS  BEEN 
UTILIZED  TO  PRODUCE  A  VARIETY  OF  LIQUID  COME 
MJCROCaPSULES.  A  NUMBER  OF  OPERATIONAL  AND  DESIGN 
CHANGES  HAVE  BEEN  MADE  TO  IMPROVE  THE  PERFORMANCE  OF 
THE  GENERATOR  ANO  TO  INCREASE  ITS  VERSmT I L I T Y  •  THE 
GENERATOR  HAS  BEEN  USED  TO  PROVIDE  M I  CROC APSULES  0? 
DIBUTYL  PHOSPHITE  IN  RUBBER,  DIBUTYL  PHOSPHITE  IN 
PARAFFIN,  AND  DIBUTYL  PHOSPHITE  IN  POLYETHYLENE. 
studies  were  made  OF  THE  effect  OF  FILM  COATING  ON 
THE  EVAPORATION  rate  OF  D l BUTYL  PHOSPHITE 
MICRODROPLETS.  AN  INVESTIGATION  WAS  MADE  OF  YHE 
EFFECT  OF  SOLUTION  CONCENTRATION  ON  COAT  THICKNESS  IN 
SPRAYDRIED  KICROCAPSULES.  nozzle  PESIGN  WAS  FOUND 
TO  BE  A  CRITICAL  PARAMETER.  ( AUTHOR  >  (U> 
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GENER/A';  ELECTRIC  CO  SYRACUSE  N  Y 

OPTIMIZATION  OF  thermoelectric  energy  CONVERTERS  <u> 
dec  60  iv  Klein, philipp  h.» 

CONTRACT  I  N0BS78R05 

UNCLASSIFIED  report 


DESCRIPTORS!  ♦ELECTRIC  POWER  PRODUCTION,  ^GENERATORS, 
•THERMAL  CONDUCTIVITY.  •THERMOELECTRICITY.  ANTIMONY 
ALLOYS^  BISMUTH  ALLOYS,  CALCIUM  COMPOUNDS!  CHROMIUM 
COMPOUNDS  ,  ENCAPSULATION.  HEAT  TRANSFER^  l NTERMET ALL  I C 
COMPOUNDS,  LEAD  COMPOUNDS^  MAGNESIUM  COMPOUNDS^ 

materials,  silicates,  tantalum,  tellurides,  thermal 
INSULATION  4U> 


DESCRIPTORS!  oTHERMOELECTR  I C  1 7Y j  *GENERATORS^ 

•THERMAL  CONDUCTIVITY,  ENCAPSULATION,  LEAD 
COMPOUNDSC  COMPOUNDS,  BISMUTH  ALLOYS. 

CONSIDERATION  OF  THERMAL  SYSTEM  NO.  i  WAS 
CONTINUED.  THE  SOURCE  OF  HEAT  FOR  THIS  SYSTEM  IS 
SATURATED  STEAM  AT  5?3  K  <500  F>i  AND  THE  HEAT 
SINK  IS  SEA  WATER  AT  29 1  K  <65  F).  RESULTS  FOR 
FORCED-CONVECTION  COOLING  HAVE  BEEN  COMPARED  WITH 
THOSE  FOR  FREE-CONVECTION  COOLING.  IN  ADDITION^ 

THE  POSSIBLE  IMPROVEMENTS  IN  PERFORMANCE  THAT  May 
RESULT  FROM  USE  OF  BETTER  THERMOELECTRIC  MATERIALS 
THAN  ARE  CURRENTLY  AVAILABLE  HAVE  BEEN  COMPUTED, 

THESE  RESULTS  WERE  OBTAINED  WITH  THE  AID  OF  A 
COMPUTER  PROGRAM  DESIGNATED  NOBS-2.  PROGRESS  WAS 
ALSO  Made  2N  the  PREPARATION  of  computer  program 
NOBS-3  ^  WHICH  PROVIDES  A  MORE  ACCURATE 
REPRESENTATION  OF  the  LOSSES  IN  ELECTRICAL 
CONDUCTORS,  ELECTRICAL  CONTACTS  j  AND  THERMAL  SHUNTS 
THAN  IS  POSSIBLE  WITH  THE  NOBS-2  PROGRAM.  IN 
ADDITION,  GENERAL  CHARACTERISTICS  HAVE  BEEN  EVOLVED 
FOR  THE  NEXT  THERMAL  SYSTEM  TO  BE  ANALYZED, 

<  AUTHOR  >  <U> 


10 

UNCLASSIFIED 


/ZZZHT 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZZZHT 
AD-2&S  899 

synthetic  mica  co  west  Caldwell  n  j 

development  of  ultra  high  temperature  dielectric 
materials  for  EMBEDDING  AND  ENCAPSULATING  ELECTRONIC 
COMPONENTS  <U> 

MAY  61  IV  BARR, F»A,  {MCCARTHY,  J.P.  *, 

CONTRACT:  N0BS7871R 

UNCLASSIFIED  report 


DESCRIPTORS:  ^DIELECTRICS',  ^electronic  equipment, 

•  F'BeODING  SUBSTANCES,  •ENCAPSULATION,  I C  A  i  ADHESIVES! 
A  'NATES,  ALUMINUM  COMPOUNDS,  BINDERS!  BORON 
COMruUNDS,  COATINGS,  DIELECTRIC  PROPERTIES,  GLASS! 
GYPSUM^  HIGH-TEMPERATURE  research!  measurement! 
mechanical  properties,  particles,  phosphates!  physical 

PROPERTIES,  POROSITY,  THERMAL  EXPANSION! 

THERMODYNAMICS  ( U ) 

PHOSPHATE  SYNTHETIC  mica  was  investigated  AS  a 
DIELECTRIC  MATERIAL  FOR  ENCAPSULATING  AND  EMBEDDING 
ELECTRONIC  COMPONENTS  FOR  SOO  C  USE,  PHYSICAL 
PROPERTIES  OF  THE  SYSTEM  WERE  DETERMINED  AND  FOUND  TO 
BE  SUITABLE  FOR  HIGH  TEMPERATURE  USE,  VARIOUS 
METHODS  OF  REDUCING  POROSITY  WERE  INVESTIGATED 
INCLUDING  DRY  PRESSING!  GLASS  COATING!  ADDITIVES  AND 
VAR  IOUS  PHOSPHATE  BONDS,  THE  USE  OF  A  DEV  I TR I F IED 
GLASS  SEALING  CEMENT  AS  A  COATING  FOR  THE  PHOSPHATE 
SYNTHET I C  MICA  RESULTED  IN  A  COMPOSITE  MATERIAL 
CURED  BELOW  500  C,  HAVING  GOOD  PHYSICAL  PROPERTIES 

WITH  water  absorption  less  than  1»,  commerical 
capacitors!  transformers!  and  motors  were 
encapsulated  and  tested,  prototype  high 
TEMPERATURE  resistors  were  constructed  and 

ENCAPSULATED  FOR  500  C  APPLICATIONS  USING  CERAM0- 
PL AST  I C  INJECTION  MOLDING  TECHNIQUES  IN  COMBINATION 
WITH  the  PHOSPHATE-MICA  DIELECTRIC  MATERIAL, 

<  AUTHOR )  (U  v 
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CONTRACT  <  NOBS78RO? 

UNCLASSIFIED  REPORT 


descriptors:  *electric  POWER  PRODUCTION,  OPOWER 
supplies,  ^THERMOELECTRICITY,  antimony  alloys, 

ARSENIDES,  BISMUTH  alloys',  CALCIUM  COMpoUNDsi  CERAMIC 
MATERIALS,  CHEMICAL  PROPERTIES  I  CHROMIUM  COMPOUNDS^ 
CRYSTAL  structure;  design;  ELECTRICAL  PROPERTIES, 
ENCAPSULATION;  GENERATORS,  HALL  effect;  heat;  HEAT 
TRANSFER,  INTErMETA'LLIC  COMPOUNDS;  LEAD  COMPOUNDS; 
MAGNESIUM  COMPOUNDS,;.  MEASUREMENT.;  MECHANICAL  PROPERTIES; 
OXIDES,  SELENIOES;  SOURCES,  TANTALUM,  TELLUrIDES, 

TESTS  JU> 

THE  WORK  ON  A  SELECTED  SYSTEM  t  DESIGNATED  THERMAL 
SYSTEM  NO,  i;  WAS  COMPLETED  USING  A  COMPUTER 
PROGRAM,  THERMAL  SYSTEM  NO*  l  IS  BASED  ON 
SATURATED  STEAM  AT  533  K  AS  THE  HEAT  SOURCE  AND  291 

k  water  as  the  heat  sink’,  mgo-tjo2  ceramic  was  ' 
made  into  cap  ule  bodies  and  used  for  successful 
encapsulation  of  lead  telluride.  seebeck 

COEFFICIENT  OF  MG3SB2  WAS  MEASURED  IN  THE  300  TO 
1250  K  TEMPERATURE  RANGE;  THE  VALUES  RANGING  FROM 
100  TO  159  MICROVOLTS  PER  DEGREES  K ,  ELECTRICAL 

measurements  wfre  performed  on  cr5bq,9Seo» i ; 

INCLUDING  SEEBECK  COEFFICIENT  AND  ELECTRICAL 
RESISTANCE.  A  NUMBER  OF  II-iv  COMPOUNDS  WAS 
PREPARED  AND  THEIR  THERMOELECTRIC  PROPERTIES 
MEASURED.  (AUTHOR)  <U> 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NOi  /ZZZHT 
AD-265  866 

LOCKHEED  MISSILES  AND  SPACE  CO  SUNNYVALE  CALIF 

ENCAPSULATING^  POTTING;  AND  EMBEDDING  MATERIALS  FOR 
ELECTRONIC  COMPONENTS  AND  MODULES*  AN  ANNOTATED 
BIBLIOGRAPHY  <U> 

AUG  61  IV  OWENSjGEORGE  t‘,\ 

REPT*  NO.  SB  61  ?0 
CONTRACT:  AFOH  6N7  787 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •BIBLIOGRAPHIES,  «EMBED0 I NG  SUBSTANCES, 

•ENCAPSULATION;  ^INSULATING  MATERIALS,  ELECTRIC 
INSULATION,  ELECTRONIC  EQUIPMENT  CU> 


this  bibliography  results  from  a  search  for 
INFORMATION  on  materials  USED  FOR  encapsulating; 
POTTING,  AND  EMBEDDING  ELECTRONIC  COMPONENTS'. 
THERE  ARE  97  REFERENCES,  ARRANGED  BY  TITLE;  WITH 
PUBLICATION  DATES  BETWEEN  JANUARY  1996  AND  AUGUST 
1961.  FOLLOWING  THE  REFERENCES  ARE  INDEXES  OF 
AUTHORS  AND  SPONSORS,  JOURNAL  SOURCES;  AND  REPORT 
NUMBERS.  THE  FOLLOWING  SOURCES  WERE  CONSULTED 
DURING  THE  SEARCH!  LMSC  TECHNICAL  INFORMATION 
CENTER  CARO  CATALOGS,  APPLIED  SCIENCE  AND 
TECHNOLOGY  INdFX',  19*8-196 1  •  ASTIA  TECHNICAL 
ABSTRACT  BULLETIN,  1990-1961;  ELECTRICAL 
ENGINEERING  ABSTRACTS,  1998-1961;  ENGINEERING 
INDEX;  1958-1961;  U,5.  GOVERNMENT  RESEARCH 
REPORTS!  I960- 1 96 1 i  AND  PERTINENT  JOURNALS;  1961, 
<  AUTHOR ) 


(U) 
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DDC  REPORT  8:JBL  I OGRAPHY  SEARCH  CONTROL  NO»  /Z-ZZH-T 
4D-265  89R 

NATIONAL  CASH  REGISTER  CD'  :DAYTON  OHIO 

a  study  of  t~he  encapsulation  applicable  to  liquid 
Rocket  FlJ'6 (i 

UUN  61  IV'  HSIEHjPAUL  Y,{ 

CONTRACT;  N0NR28H800 

UNCLASSIFIED  report 


descriptors;.  *AMIDES,  *DR0P5  ,  •ENCAPSULATION •  F'l L H s I 
•hydrazines,  *l i qu i d  rocket  propellants,  *METHYL 
hydrazines,  coatings,  copolymertzation;  ethylenesI-  gels: 
liquids,  membranes,  organic  compounds,  PHYSICAL 
properties,  polymer i zat ion i  polymers,  production^  rocket 
fuels,  rocket  OXIDIZERS  n,v 


THE  PHENOMENA  INVOLVED  IN  ENCAPSULATION  FRoM 
NONaQUEOUS  MEDIA  is  DISCUSSED*  studies  INCLUDED; 

(1)  ESTABLISHMENT  of  THE  ESSENTIAL  CONDITIONS  for 
THE  ACCUMULATION  OF  MACROMOLECULES  AROUNDA 
dispersed  liquid  DROPLET  TO  be  ENCAPSULATED 
(INTERNAL  PHASE),  (2>  ENCAPSULATION  OF 
LIQUIDS  BY  INTERFACIAL  POLYMERIZATION  APPROACH \  AND 
O)  TESTING  OF  THE  COMPATIBILITY  OF  ETHYLENE 

diamine,  i , i «-o i methyl  hydrazine,,  and  hydrazine  with 

VARIOUS  SOLVENTS.  AMINES;  ESPECIALLY  ETHYLENE 
DIAMINE,  were  SELECTED  AS  MODEL  COMPOUNDS. 

(AUTHOR)  y 


unclassified 
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UNCLASSIFIED 

DDC  RE?  CRT  SiB  LI  0 G  ft'  AP  H  Y  SEARCH  CONTROL  NO*  /ZZZHT 
AD -.'265  8'9$ 

NATIONAL  CASH  REGISTER  CO  DAYTON  OHIO 

A  STUDY  OF  THE  ENCAPSULATION  APPLICABLE  TO  LIQUID 
ROCKET  FUE  ,  (U) 

JAN  61  IV  HS I  EH,  PAUL  Y*-.}' 

C ON T RACT  :  N0NR 2 ft‘4 8 0 0 

unclassified  report 


^DESCRIPTORS.:  •ENCAPSULATION'*  ■» ETHYL  'CELLULOSE*  »FlLMS'i 
«6ASES,  ^NITROCELLULOSE,  epOLYMERS,  « SEM  I  PERMS A» I U TY , 

#  VAPORS  J  AMMONIA,-  ARGON  j  CARBON  DIOXIDE*  COATINGS, 
DIFFUSION,  01  POLE  ANTENNAS,  HELIUM,  LIQUID  ROCKET 
PROPELLANTS,  MEMBRANES,  NITROGEN,  OXYGEN,  PLASTIC 
COATINGS,  ROCKET  FUELS,  SOLUBILITY,  SULFUR  COMPOUNDS ^ 
WATER  VAPOR  { u  ) 


PERMEABILITY  oF  ETHyLCELLULOSE  AND  NITROCELLULOSE 
FILMS  TO  \3  DIFFERENT  GASES  AND  VAPORS  WAS 
DETERMINED*  THE  SOLUBILITY  CF  THESE  GASES  AND 
VAPORS  IN  ETHYLCELLULOSE  AND  NITROCELLULOSE  WAS  ALSO 
MEASURED  Y  GRAVIMETRIC  AND  VOLUMETRIC  METHODS  OF 

equilibrium  sorption,  from  These  data  for 

PERMEABILITY  aNQ  SOLUBILITY,  DIFFUSION  CONSTANTS  OF 
THE  GASES  ANq  VAPORS  IN  THE  POLYMERIC  FILMS  WERE 
CALCULATED  By  MEANS  OF  THE  RELATION,  P  EQUALS  DS. 

IT  WAS  FOUND  THAT  THE  DIFFUSION  CONSTANT  DECREASED 
LINEARLY  WITH  AN  INCREASE  OF  MOLECULAR  WEIGHT! 

HOWEVER,  THE  SHAPE  FACTOR  OF  THE  MOLECULES  PLAYED  AN 
IMPORTANT  ROLE  IN  DIFFUSION*  THE  SOLUBILITY 
CONSTANTS  DECREASED  LINEARLY  WITH  AN  INCREASE  OF  THE 
LENHARO-JONES  FORCE  CONSTANTS  WHEN  SOLUBILITY  WAS 
EXPRESSED  ON  ;  >iRP.  INOL.  IL  WEIGHT  BASIS  RATHER 
THIN  A  VOLUME  BASIS,  IT  IS  POSSIBLE  TO  ESTIMATE 
PERMEABILITIES  OF  OTHER  GASES  AND  VAPORS  IN  THESE 
FILMS  FROM  THEIR  MOLECULAR  WEIGHTS  AND  LENNARD** 

JONES  FORCE  CONSTANTS,  <AUTHOR>  <U> 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.,  /Z2ZMT 
AO-266  r-6I 

synthetic  mica  co  west  Caldwell  n  j 

DEVELOPMENT  OF  ULTRA  HIGH  TEMPERATURE  DlEL^Ci&tC 

materials  for  fmbedding  and  encapsulating  electronic 
components 

FEB  61  IV  BARR, F. A. I  MCCARTHY i J. Pi 1 

CONTRACT:  NOBS7t71R 

unclassified  REPORT 


descriptors:  -embedding  substances,  -encapsulation;, 

•  MICa,  aluminum  COMPOUNDS;  BINDERS*'  borates;  casting! 
dielectric  properties,  dielectrics*  electrical 
properties,  electronic  equipment.*,  glass;  LEAD  compounds^, 
molding  materials;  phosphates;. physical  properties; 
porosity,  PRESSURE,  processing;  silicones;  SYNTHETIC 
rubber  (U. 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*.  /ZZZHT 
AD-27<t  6M2 

DEPUTY  COMMANDER  AEROSPACE  SYSTEMS  INGLEWOOD  CALIF 

CRYSTAL  GROWTH  AND  CRYSTALLOGRAPHY*  A  LITERATURE 
SURVEY  <U> 

JAN  62  IV  CHERON, THEODORE? 

REPT*  NO,  TDR62  5 
CONTRACT}  AFOR  6R7  920 
MONITOR}  OCAS  TDR6'2  5 

UNCLASSIFIED  REPORT 


descriptors:  •bibliographies,  •corundum,  .crystals, 

•  GARNET^  *RUBY  \  •SPINELS,  ALUMINUM  COMPOUNDS,  CRYSTAL 

STRUCTURE,  ferrites,  growth,  lasers,  metallic  compounds', 
oxidest  preparation,  refractory  materials;  SAPPHIRES, 
spectrographic  analysis  (U) 

THIS  BIBLIOGRAPHY.  CONSISTING  OF  163  ENTRIES^ 

COVERS  THE  PERIOD  FROM  1950  TO  1961.  IT  REVIEWS 
THE  LITERATURE  ON  THE  PREPARATION  OF  CRYSTALS  FOR 
LASERS^  COVERING  MAGNETIC  AND  NON-MAGNETIC  GARNETS, 
RUBIES^  CRYSTALLOGRAPHY,  AND  HIGHMELTING  METAL 
OXIDES,  (AUTHOR)  <U> 


unclassified 


/ZZZHT 


UNCLASSIFIED 


PDC  report  bibliography  SEARCH  CONTROL  NO*,  /ZZZHT 
A0-2B3  325 

STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 
encapsulated  aerosols  <U» 

APR  62  IV  ROBB  I  NS  J  ROBERT  C  .  », 

UNCLASSIFIED  REPORT 


descriptors:-  •aerosols,  ^coatings)  ^encapsulation, 
ammonium  compounds,  benzoic  acids,  CHEMICAL  warfare 
agents’,  chlorides,  coagulation,  condensation,  dioxides, 
electrostatics;  ethylenes;  films,  liquids,  nitrogen, 
compounds,  phosphates,  phosphites;  PHOSPHORIC  acios, 
phthalates,  polymerization,  polymers,  solids,  vapors  <u> 

METHODS  OF  AEROSOL  ENCAPSULATION  INCLUDED.: 
preencapsulation;  collection;  then  REdISPErSION j 
ENCAPSULATION  BY  CONDENSATION  from  a  SUPERSATURATED 
vapor;  OR  by  CONDENSATION  INVOLVING  CATALYTIC 
POLYMERIZATION?  and  VARIOUS  COAGULATION  METHODS. 

THE  PHYSICAL  and  CHEMICAL  PROPERTIUS  OF  THE  CORE 
AND  COAT  MATERIALS  DETERMINE  THE  RANGE  OF 
APPLICABILITY  OF  EACH  METHOD.  A  USEFUL 
MICROENCAPSULATION  method,  BASED  ON  COAGULATION  BY 

inertial  force  was  developeo.  the  generation 
apparatus,  consisting  of  two  aerosol  generators  in 
series;  was  utilized  to  PRODUCE  MANY  KINDS  OF 
MICROCAPSULES,  A  FLUID  ENERGY  MILL  WAS  FOUND 
USEFUL  FOR  THE  PRODUCTION  OF  SOME  MICROCAPSULES. 

THE  PERMEABILITY  OF  MICROCAPSULE  FILMS  AND  THE 
EFFECT  OF  EXPOSURE  TIME  AND  HUMIDITY  WERE  STUDIED 
USING  DIBUTYL  PHOSPHITE  CORES.  PHYSICAL  PROPERTIES 
OF  MICROCAPSULE  CORE  AND  COAT  MATERIALS  BELIEVED  TO 
BE  IMPORTANT  IN  ENCAPSULATION  WERE  MEASURED.  <U> 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZZZHT 
.AO-ZSR  Ov*> 

SOUTHWEST  RESEARCH  INST  SAN  ANTONIO  TEX 
encapsulation  OF  FOODS  <U> 

IV  SCHUETZE, CLARKE  E .{ MCMAHON  ,W I LL I  AM 

e.  ; 

REPT.  NO,  TDR&2  53 
CONTRACT:  AF33  6 1  &  7717 

MONITOR?  6570  AMRL  TDR62  53 

UNCLASSIFIED  REPORT 


descriptors:  •containers,  •encapsulation,  *food , 

COATINGS,  PRESERVATION,  PROCESSING,  Sf  ACE  FLIGHT  (U) 

BARRIER  MATERIALS  MEETING  FOOD  AND  DRUG 
ADMINISTRATION  STANDARDS  WERE  STUDIED  FOR  USE  IN 
THE  ENCAPSULATION  OF  FOOdsJ  AND  FOR  THE  PREPARATION 
OF  SAMPLE  CAPSULES  OF  FOOD  ITEMS  FOR  EVALUATION. 

THE  ENCAPSULATING  MATERIAL  MUST  BE  CAULE  CONTENTS 
UNDER  AMBIENT  CONDITIONS  AND  ALSO  IN  HIGH  TEMPERATURE 
AND  HIGH  VACUUM  ENVIRONMENTS.  THE  FOOD  IN  THE 
CAPSULES  MUST  REMAIN  UNCONTAMINATED  AND  HIGHLY  STABLE 
FOR  SIX  MONTHS  WITHOUT  REFRIGERATION.  FOOD'  OF  LOW 
MOISTURE  CONTENT  WERE  ENCAPSULATED  IN  TWO  STEPS, 

USING  A  SOFT-SHELLED  CAPSULE  WITH  AN  OVERWRAP'. 

fudge i  pound  c»ke,  ano  brownies  were  first  placed 
in  preformed  containers;  caramels  and  PECANS  WERE 
FIRST  SPRAY  CABLE  OF  MAINTAINING  ITS  ESSENTIAL 
PROPERTIES  ano  THOSE  OF  THE  CAPSULE  CONTENTS  UNDER 
AMBIENT  CONDITIONS  AND  ALSO  IN  HIGH  TEMPERATURE  ANO 
HIGH  VACUUM  ENVIRONMENTS,  THE  FOOD  IN  THE  CAPSULES 
must  remain  uncontaminated  ANO  highly  STABLE  FOR  SIX 
MONTHS  WITHOUT  REFRIGERATION,  FOODS  OF  LOW 
MOISTURE  CONTENT  WERE  ENCAPSULATED  IN  TWO  STEPS, 

USING  A  SOFT-SHELLED  CAPSULE  WITH  AN  OVERWRAP, 

FUDGE  «  POUND  CAKE,  AND  BROWNIES  WERE  FIRST  PLACED 
IN  preformed  CONTAINERS!  caramels  and  PECANS  were 
FIRST  SPRAY  COATED.  IN  EACH  CASE  THE  BITE-SIZED 
PORTIONS  WERE  HEaT-SEALED  INTO  PLASTIC  BAGS.  FOODS 
OF  MODERATE  MOISTURE  CONTENT,*  EXEMPLIFIED  BY  MEATi 
ANO  FOODS  OF  HIGH  MOISTURE  CONTENT,  SUCH  AS 
VEGETABLES  And  FRUITS,  were  ENCAPSULATED  In  LAMINATED 
CONTAINERS  WITH  AN  OVERWRAP,  (AUTHOR)  <U> 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /.ZZZHT 
AO-236  907 

PHILCO  CORP  LANSDALE  PA 

PEM<  FOR  TRANSISTOR  MANUFACTURING  PROCESS 
IMPROVEMENT 

JUL  62  IV  SANDERS i J*  t 

REPT.  NO.  R  232  1 
CONTRACT:  DA3&  039SC8672Q 

unclassified  report 


descriptors:  < •transistors: ,  (^manufacturing 

METHODS),  RELIABILITY,  STRESSES^  STORAGE, 

OPERATION,  ENCAPSULATION,  ELECTRODES, 

temperature',  seals ( stoppers )  ,  DEGASIFICATION, 

CHEMICAL  MILLING,  HIGH-TEMPERaTURE  research' 
PRODUCTION 

A  PRODUCTION  ENGINEERING  MEASURE  WAS  STUDIED  FOR 
IMPROVEMENT  OF  PRODUCTION  TECHNIQUES  TO  INCREASE  THE 
reliability  FOR  THE  JET  ETCH  transistor  TYPE 
2N5Q1A,  WITH  a  MAXIMUM  OPERATING  FAILURE  RaTE  OF 
0.018  PER  1000  HOURS  AT  A  908  CONFIDENCE  LEVEL  AT 
25  C  AS  AN  OBJECTIVE*  EFFORTS  WERE  MADE  TO 
IMPROVE  THE  FOLLOWING  SEVEN  MANUFACTURING  PROCESSES; 
<1>  PLATING  EDGE  DEFINITION,  <  2 )  HIGHER 
TEMPERATURE  ALLOYS,  < 3 )  LEAD  ATTACHMENTS 
(INCLUDES  COLLECTOR  ATTACHMENTS > i  (H> 

controlled  formation  of  surface  oxides  for  surface 

STABILIZATION^  (5)  GETTERING  TECHNIQUES  FOR 
ENCAPSULATING  AND  SEALING,  <6>  THERMAL 
DISSIPATION  OF  PACKAGE',  AND  (7)  LEAK 
DETERMINATION.  ESTABLISHMENT  OF  A  PILOT  LINE  TO 
INCORPORATE  THESE  PROCESS  IMPROVEMENTS  IS  REPORTED. 
PRELIMINARY  OPERATING  STRESS  DATA  0  TRANSISTORS 

fabric  ted  on  the  pilot  line  indicates  an 

IMPROVEMENT  IN  POWER  HANDLING  CAPABILITY  AS  A  RESULT 
OF  THE  PROCESS  IMPROVEMENTS  COMPLETED.  PROBLEMS 
ASSOCIATED  WITH  OPERATING  STRESS  TESTING  AND  WITH 
obtaining  correlation  BETWEEN  OPERATING  STRESS 
TESTING  AND  STORAGE  STRESS  TESTING  ARE  DlScUSSED. 
('AUTHOR) 


20 

UNCLASSIFIED 


/ZZZHT 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-289  291 

WESTINGHOUSE  ELECTRIC  CORP  WASHINGTON  0  C 

HIGH  CURRENT  AND  HIGH  VOLTAGE  SILICON  CONTROLLED 
RECTIFIERS  <u> 


OCT  62  IV 

CONTRACT!  NCBSR876*|6 


UNCLASSIFIED  REPORT 


DESCRIPTORS!  *P0WER,  ^RECTIFIERS,  ALUMINUM,  ANTIMONY, 
BORON,  COOLING;  CRYSTALLIZATION,  CRYSTALS,  DIFFUSION, 
ELECTRIC  CURRENTS;  ELECTRIC  POTENTIAL,  ENCAPSULATION, 
GOLO  ALLOYS*,  MoLYBOENUMi  SILICON,  SWITCHING  CIRCUITS, 
TRANSIENTS 

DEVELOPMENT  OF  A  HIGH  CURRENT;  HIGH  VOLTAGE  SILICON 
CONTROLLED  RECTIFIER. 
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DDC  REPORT  8  I B L  I  QGRAPHY  SEARCH  CONTROL  NO*.  /ZZZHT 
AD-29R  HO 

T*'W  SEMICONDUCTORS  INC  LAWNDALE  CALIF 

PRODUCTION  ENGINEERING  MEASURE  RELIABILITY  THRU 
PROCESS  IMPROVEMENT 

SEP  62  IV  BARNESiS.H* iCHJEN.F,  ; 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  *MANUFACTURlNG  METHODS,  * TR ANS I STORS J 

DIFFUSION,  ELECTRICAL  PROPERTIES,  ENCAPSULAT I  ON  J 
EVAPORATION,  FAILURE  (MECHANICS),  LIFE  EXPECTANCY', 
PROCESSING,  PRODUCTION,  QUALITY  CONTROL^  RELIABILITY  (U> 

EFFORT  IS  PRESENTED  ON  THE  PRODUCTION  ENGINEERING 
MEASURE  TO  INCREASE  TRANSISTOR  RELIABILITY. 

PROCESS  IMPROVEMENTS  WITHIN  THE  MAJOR  TASKS  OF 
MATERIAL  EVALUATION,  DIFFUSION  AND  PHOTORESIST^ 

CONTACT  METALLIZING,  LEAD  ATTACHMENT,  AND 
ENCAPSULATION  WERE  ACCOMPLISHED.  EMPHASIS  WAS 
PLACEO  ON  THE  METHOD  OF  CONTACT  METALLIZING  AND  LEAD 

attachment,  sample  quantities  of  devices  utilizing 

an  EVAPORATED  ALUMINUM  LAYER  FOR  BASE  AND  EMITTER 
CONTACTS  WERE  PLACED  ON  LIFE  TEST.  EQUIPMENT  WAS 
RECEIVED  TO  REGIn  ALUMINUM  WILE  BONDING. 

FEASIBILITY  TESTS  TO  DETERMINE  STRESS  LEVELS  OF  THE 

step-stress  aging  were  Started',  reliability 
evaluation  OF  PRODUCTION  devices  continued  to  FURTHER 
substantiate  the  failure  rate  basis  from  which  the 
EFFECTS  OF  The  PROCESS  IMPROVEMENT  Tasks  W»ll  be 
MEASURED.  (AUTHOR)  * 
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DDC  REPORT  BIHLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-295  538 

MCOONNELL  AIRCRAFT  CORP  ST  LOUIS  MO 

ELECTRICAL  POTTING  COMPOUNDS  -  SURFACE  AND  VOLUME 
RESISTIVITY  AT  ELEVATED  TEMPERATURES  FOR  PROTRACTED 
TIMES  (PHASE  ti:  ELECTRICAL  TESTS  >  (U) 

JAN  63  80P 

REPT*  NO]  935R 
CONTRACT!  AF33  657  77^9 

UNCLASSIFIED  REPORT 


descriptors:  ^electronic  equipment.  •EMBEDDING 

SUBSTANCES.  ^ENCAPSULATION,  CONTAINERS]  ELECTRIC 
CONNECTORS,  ELECTRICAL  PROPERTIES]  PACKAGED  CIRCUITS] 
PLASTICS,  RESISTANCE  (ELECTRICAL),  TEMPERATURE]  TEST  a(U ) 

POTTING  COMPOUNDS  FOR  ELECTRONIC  CIRCUITS!  SURFACE 
AND  VOLUME  RESISTIVITY  AT  ELEVATED  TEMPERATURE 
FOR  PROTRACTED  PERIODS  OF  TIME. 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
40-296  356 

LOCKHEED  MISSILES  AND  SPACE  CO  SUNNYVALE  CALIF 

inspecting  and  testing  of  embedding  materials  and 

COMPONENTS  OF  FLECTRlCAL  MODULES  BEFORE,  DURING  AND 
AFTER  ASSEMBLY!  A  PARTIALLY  ANNOTATED 
BIBLIOGRAPHY 

NOV  62  IV  PIERCE, CHARLIE  M.J 

REPT.  NO',  SB62  **33  80  62  28 

UNCLASSIFIED  REPORT 


descriptors:  •EMBEDDING  SUBSTANCES,  ^ENCAPSULATION, 

aging  (MATERIALS)^  BIBLIOGRAPHIES',  CONTAMINATION, 
DEGRADATION,  EFFECTIVENESS,  ELECTRON  MICROSCOPY, 
ELECTRONIC  EQUIPMENT,  EPOXY  PLASTICS,  ISOCYANATE 
PLASTICS,  MEASURING  DEVICES  (ELECTRICAL  ♦  ELECTRONIC), 
MICROORGANISMS;  mine  STERILIZERS,  NON-DESTRUCTIVE 

testing;  plastics;  polarographic  analysis,  printed 

CIRCUITS,  RADIOGRAPHY,  RESISTANCE  (ELECTRICAL),  SEALING 
COMPOUNDS,  SPACECRAFT,  STRAIN  GAGES,  STRESSES;  TEST 
METHODS  ,u 

AD-296  3569NR  •♦♦BIBLIOGRAPHY  ON  INSPECTION 
AND  TESTING  OF  EMBEDDING  MATERIALS  AND  COMPONENTS  OF 
ELECTRONICS  MODULES  8EFQRE  i  DURING,  AND  AFTER 
ASSEMBLY*  (U 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-HI2  282 

LOCKHEED  MISSILES  AND  SPACE  CO  SUNNYVALE  CALIF 

VACUUM  DE-GASSlNG  OF  ENC APSUL ANTS  ,  (U> 

JUN  61  1 7  P  CEFELICE.A.I 

REPT.  NO.  MR  1 267  01 

UNCLASSIFIED  REPORT 


descriptors:  (^encapsulation,  manufacturing 

METHODS),  (*MODULES  { ' LECTRON I C  »  ,  DEGAS  I  F I 
CAT  I  ON  >  ^  VACUUM  APPAR.  TUS  j  EPOXY  PLASTICS, 

polyethylene  PLASTICS,  tehperature.  tests, 

BUBBLES^  CRAZING,  HARDNESS,  CASTING.  (U) 

identifiers:  i 96 i I  vacuum  impregnator.  tu> 

PROCESSES  ANO  TECHNIQUES  FOR  THE  OPERATION  OF  THE 
VACUUM  IMPREGnATOR  FOR  DE-GASSlNG  THE  RESInS  USED 
FOR  ENCAPSULATING  electronic  modules  is  reported,  a 
total  OF  225  DISTINCT  TESTS  WERE  RUN  USING  9 
DIFFERENT  REsiN  FORMULATIONS.  RESIN  TYPES  in 
CLUDED  EPOXIES  AND  POLYURETHANES.  TWO  FACToRsJ 
PRE-MIX  TEMPERATURE  OF  INGREDIENTS  AND  APPLI  CATION 
OF  VACUUM  WERE  VARIED,  THE  RESULTING  SAMPLES  WERE 
EVALUATED  FOR  BUBBLES,  CRACKS,  CRAZING  AND  HARDNESS. 
APPLICATION  OF  VACUUM  TO  BATCHES  PRIOR  TO  CASTING 
AND  CURING  PROVED  EFFECTIVE  FOR  DE-GASSING 
ENCAPSULATING  MATERIALS  FOR  MOST  OF  THE  FORMULATIONS 
TESTED.  TAKEN  OVER  ALL  THE  RESULTS  VARIED  WIDELY! 
RANGING  FROM  PERFECT  TO  UNACCEPTABLE.  (AUTHOR) 

(U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-^27  <H2 

PICATlNNy  ARSENAL  DOVER  N  J  AMMUNITION  ENGINEERING 
DIRECTORATE 

ENCAPSULATING  PROPELLANTS  BY  MEANS  OF  ULTRASONIC 
WELDINGi  (U> 

DEC  63  16P  ZGLENICKI  iCHARLES  ISILBERMANJ 

LOUIS  ; 

REPT.  NO.  AED-tH-1308 

unclassified  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (^ULTRASONIC  RADIATION,  WELDING)^ 

(•PROPELLANT  TANKS,  WELDING),  ( «WELD I NCj  PROPELLANT 
TANKS ) j  ENCAPSULATION,  ALUMINUM^  TESTS ^  INDUSTRIAL 
EQUIPMENT,  STORAGE  (U) 

IDENTIFIERS:  ULTRASONIC  WELDIn6*,  1963  (U) 

AN  AL  CONTAINER  HOLDING  MS  PROPELLANT  HAS 
CAUSED  FUNCTIONAL  PROBLEMS  BECAUSE  OF  INADEQUATE 
SEALING.  THE  ULTRASONIC  WELDING  APPROACH  PROVIDED 
THE  MOST  EFFECTIVE  AND  DURABLE  SEAL.  ONE  HUNDRED 
AND  thirty-three  containers  sealed  BY  ULTRASONIC 
WELDING  WITHSTOOD  28  DAYS  TEMPERATURE  CYCLING  WITHOUT 
ANY  DETECTABLE  LEAKAGE.  THIRTY-FIVE  CONTAINERS 
FILLED  WITH  M5  PROPELLANT  WERE  TEMPER ATURE-C YCLED 
AND  EXPOSED  TO  A  SOLVENT-SATURATED  ATMOSPHERE  FOR  II 
DAYS'.  CLOSED  BOMB  TESTS  OF  THE  PROPELLANT 
AFTERWARD  INDICATED  AN  EFFECTIVE  SEAL  WAS  ACHIEVED. 
METICULOUS  ATTENTION  TO  SURFACE  CLEANLINESS  IS  NOT 
REQUISITE  TO  ACHIEVE  SOUND  WELDS.  FOIL  THIN  COVERS 
WHICH  PRESENT  A  MINIMUM  RESISTANCE  TO  PROPAGATION  OF 
EXPLOSIVE  EFFECTS  CAN  BE  WELDED.  PROPELLANT 
TRAPPED  IN  THE  WELD  ZONE  DID  NOT  IGNITE. 

SIGNIFICANT  COST  SAVINGS  CAN  BE  REALIZED  IN  HIGH 
VOLUME  PRODUCTION  OVER  METHODS  USING  SPECIAL 
SEALANTS.  (AUTHOR)  (U) 
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naval  research  lab  Washington  d  c 
encapsulation  techniques  for  nrl 

STUOIES. 

descriptive  note:  progress  rept,, 

DEC  63  23P  STSELEiL. 

I 

REPT.  NO  •  NRL-MR-1481 

PROj:  SR007  0!  01 

TASK:  0858 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  (*STE£L,  RADIATION  DAMAGE  ) j  (*CONTAlNERsi 
DESIGN},  ENCAPSULATION,  NUCLEAR  REACTORS,  REACTOR 
MATERIALS,  TEST  REACTORS,  MECHANICAL  PROPERTIES^ 
THERMAL  RADIATION",  POWER  REACTORS*,  STAINLESS  STEELi 
ALUMINUM,  TEST  FACILITIES  , 

IDENTIFIERS:  I963i  NUCLEAR  RADIATION  ( 

various  systems  and  techniques  for  encapsulation  of 

IRRADIATION  EXPERIMENTS  HAVE  BEEN  DEVISED  IN  THE 
COURSE  OF  SEVERAL  YEARS  OF  RESEARCH  USING  SEVERAL 
AEC  TEST  REACTOR  FACILITIES.  A  CAPSULE  DESIGN 
PHILOSOPHY  HAS  EVOLVED  WHICH  IS  BASED  UPON  THE  USE 
OF  TWO  TYPES  0F  CAPSULES  I  SEALED  UNITS  AND  EXTERNALLY 

controlled  units  for  the  irradiation  of  large  numbers 
of  metallurgical  specimens  under  a  range  of  thermal 
and  nuclear  conditions,  the  BASIC  PHILOSOPHY  of 
CAPSULE  DESIGN  IS  DESCRIBED  ALONG  WITH  SPECIFIC 
TECHNIQUES  utilized  FOR  various  TEST  REACTOR  CAPSULES 
AND  FOR  LONG-TERM  POWER  REACTOR  SURVEILLANCE 
CAPSULES.  (AUTHOR)  ,, 


irradiation  effects 

(U) 

E.  {HAWTHORNE  I J.  R„ 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZZZHT 
AD-R?2  229 

NAVAL  BOILER  AND  TURBINE  LAB  PHILADELPHIA  PA 

evaluation  of  high  temperature  instrumentation  for 
DYNAMIC  analysis,  encapsulated  strain  gage 
installation  for  use  in  steam  environment,  <u> 

FEB  6M  «9P  TOLOTTA js.  I 

PRO J  J  A38*( 

TASK:  SF0I3  06  20  , SUBTASK  3950 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

descriptors:  ustrain  gages!  steam),  (-.boilers, 

INSTRUMENTATION).  SEALS  (STOPPERS)  i  INSTALLATION), 
welds!!  ENCAPSULATION,  FRACTURE  (MECHANICS)  THERMAL 
STRESSES,  HIGH  TEMPERATURE  RESEARCH 

identifiers:  mn 

AN  INSPECTION  OF  THE  INTERIOR  OF  A  STEAM  DRUM 
ABOARD  THE  USS  DECATUR  REVEALED  A  CRACK  EXTENDING 
AROUND  THE  UPPER  HALF  OF  THE  MAmWAY.  THE  STRESSES 
CAUSING  THE  FAILURE  WERE  THOUGHT  TO  BE  HIGHLY 
CONCENTRATED?  THEREFORE,  IT  WAS  NECESSARY  TO  USE  A 
STRAIN  GAGE  WITH  A  SHORT  GAGE  LENGTH  U/8  IN) 

that  could  operate  in  a  saturated  steam  atmosphere  at 
1200  psig.  because  there  were  no  known  CEMENTS  or 
protective  coatings  which  were  capable  of  operation 
:n  the  proposed  environment,  it  was  NECESSARY  to 
develop  a  special  gage  installation,  the  unit 

DEVELOPED  CONSISTED  OF  A  STRAIN  GAGE  CEMENTED  ATOP  A 

stainless  steel  shim  which  had  been  tack  welded  to 
the  test  specimen  and  then  sealed  by  silver 
soldering,  this  type  installation  was  capable  of 
meeting  the  requirements,  detailed  instructions 

FOR  CONSTRUCTION;  INSTALLATION  AND  CALIBRATION  ARE 
DESCRIBED  IN  aPPENDIXED  INSTRUMENT  STANDARDS'. 

(AUTHOR)  (U) 


(U) 

(U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-433  65R 

PHILCO  CORP  LANSOALE  PA 

PEM  FOR  TRANSISTOR  MANUFACTURING  PROCESS 

IMPROVEMENT.  cU) 

DESCRIPTIVE  NOTE!  FINAL  PROGRESS  REPT •  i  30  APR  62-31 
DEC  63^ 

OEC  63  2 1  OP  SANDERS . J»  G.  { 

CONTRACT:  DA36  039SC86720 

PROj:  R232 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS!  <*TRANSiSTORS,  MANUFACTURING  METHODS) i 
(•SPEClFlCATIONSi  PROCESSING)  GERMANIUM,  ELECTRODES^ 
NlCKELi  TIN  ALLOYS.  ZINC  ALLOYS  i  GALLIUM  ALLOYS .  HEAT 
RESISTANT  METALS  AND  ALLOYS',  DEGAS  I F I C  /.T I  ON^ 
ENCAPSULATION;  EMISSlVm;  COATINGS,  MASS  SPECTROSCOPY', 
TEST  METHODS,  LIFE  EXPECTANCY;  QUALITY  CONTROL  <U) 

IDENTIFIERS:  JET  ETCH  TYPE  TRANSISTOR;  1963;  THERMAL 

RESISTANCE  (U) 

THE  WORK  FOR  RELIABILITY  IMPROVEMENT  OF  THE  JET 
ETCH  TYPE  TRANSISTOR  THROUGH  PROCESS  IMPROVEMENTS  IS 
COMPLETE,  THE  REPORT  INCLUDES  THE  OVER-ALL 
PROCESSING  SPECIFICATION  FOR  THE  IMPROVED  TRANSISTOR; 
AND  THE  APPLICABLE  INSPECTION  AND  QUALITY 
CONTROL  PLAN.  DATA  ARE  GIVEN  ON  THE  FINAL  TEST 
LOT  OF  THE  IMPROVED  DEVICE  AnD  INDICATE  THE  LOT 
ACCEPTANCE  TEST  WAS  PASSED.  THE  METHOD  DEVISED 
FOR  ACCELERATED  TESTING  AND  EXTRAPOLATION  OF 

reliability  levels  under  USE  conditions  WAS 

EFFECTIVELY  DEMONSTRATED,  ACCUMULATED  DATA  ON 
TRANSISTORS  PRODUCED  USING  THE  IMPROVED  PROCESSES 
SHOW  THAT  AN  ACCELERATION  CURVE  HAVING  A  SLOPE 
EQUIVALENT  TO  AN  ACTIVATION  ENERGY  OF  19.6  KCAL/ 

MOLE  IS  REALISTIC  FOR  THE  IMPROVED  DEVICE.  THERMAL 
RESISTANCE  MEASUREMENT  STUOIES  SHOWED  THAT  THE  D-C 
BETA  METHOD  OF  TEST  WITH  VOLTAGE  COMPENSATION  GIVES 
RESULTS  THAT  A»E  REPRODUCIBLE  AND  CLOSELY  APPROACH 
the  values  Of  fffective  THERMAL  RESISTANCE  determined 
From  operating  and  storage  life  tests’,  the  MAXIMUM 
operating  rating  of  the  ii  roved  transistor  is 

REPORTED  AS  150  MW  AT  25  C  AT  A  LAMBDA  ■  o’,7s". 

(AUTHOR)  (U) 
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AO-^35  IlH 

RADIO  CORP  OF  AMERICA  SOMERVILLE  N  J 

PRODUCTION  ENGINEERING  MEASURE  ON  2NJ708  SILICON 
PLANAR  EPITAXIAL  TRANSISTOR.  VOLUME  U  <U) 

DESCRIPTIVE  NOTE?  FINAL  REPT.  I  MAY  62-30  NOV  63. 

NOV  63  1 6QP  GRANGER'iG*  P*  I POSSEMATO  ,L. 

R*  I 

CONTRACT:  DA36  039SC86729 

unclassified  report 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (^TRANSISTORS,  EPITAXIAL  GROWTH), 

RELIABILITY,  SILICON,  ELECTRONIC  SWITCHES,  ELECTRICAL 
PROPERTIES,  PROCESSING,  MANUFACTURING  METHODS^  CRYSTAL 
SUBSTRUCTURES,  PHOTOENGRAVING j  SEMICONDUCTOR  DEVICES, 
DIFFUSION,  METALLURGY,  GOLD  ALLOYS,  WIRE,  GOLD, 

ALUMINUM,  PELLETS;  ENVIRONMENTAL  TESTS,  FIXED  CONTACTS, 
METAL  SEALSi  NICKEL,  ENCAPSULATED,  STORAGE,  TESTsi 
STRESSES,  ACCELERATION,  FAILURE  (MECHANICS), 

DISSIPATION,  OPERATION,  LIFE  EXPECTANCY,  AGING 
(MATERIALS),  SWITCHING  CIRCUITS  (U) 

identifiers:  1963  <u>  • 

A  PRODUCTION  RUN  WAS  MADE  TO  DEMONSTRATE  THE 
RELIABILITY  ACHIEVED  AS  A  RESULT  OF  PROCESS 
IMPROVEMENTS  INCORPORATED  INTO  THE  PROCESSING',  A 
SUMMARY  OF  THE  WORK  PERFORMED  IN  EACH  OF  THE  MAJOR 
PROCESSING  AREAS  TO  EFFECT  THE  IMPROVEMENT  IS 
DESCRIBED  IN  THIS  REPORT,  A  PROGRAM  OF  LIFE 
TESTING,  ANALYSIS  OF  EXISTING  LIFE  TEST  DATA  AND 
FAILURE  ANALYSIS  WAS  PERFORMED  CONCURRENTLY  WITH  THE 
WORK  IN  THE  PROCESSING  AREA.  THIS  PROGRAM  INCLUDED 
ACCELERATED  TESTING  ON  BOTH  STORAGE  AND  OPERATING 
LIFE  TESTS  WHICH  LEAD  TO  THE  ESTABLISHMENT  OF 
ACCELERATION  CURVES,  THE  ANALYSIS  OF  RESULTS  ON 
EXTENDED  LIFE  TESTS,  THE  ANALYSIS  OF  FAILURES;  AND  A 
STUDY  OF  THE  EFFECT  OF  AGING,  (AUTHOR)  (U) 
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40-443  097 

SYLVANJA  ELECTRONIC  SYSTEMS-WEST  MOUNTAIN  VIEW  CALIF 

electronic  defense  LABS 

NONCOMMUNICATIONS  EXPENDABLE  JAMMER  INVESTIGATIONS. 
VOLUME  3.  mechanical  DEVELOPMENT^  <U> 

APR  64  55P  FIRTH^ILTON  {REICHHOLDI 

RALPH  ) 

REPT.  NO,  EDL  G220  ,-VOL.  3 
CONTRACT;  DA3&  039AMC00088E 

UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  <«RADI0  JAMMING.  LANDING  IMPACT)^  (^LANDING 

IMpACTi  PACKAGING),  RADAR  JAMMING^  AIR  DROP  OPERAT I ONS , 
SEM I  CONDUCTOR  DEVICES,  MODULES  I  ELECTRON  I C ) ^  SHOCK 
(MECHANICS) i  ENCAPSULATION,  DROP  TESTING,  MATHEMATICAL 

analysis,  subminiature  electronic  equipment’ 

MICROMINIATURIZATION  (ELECTRONICS),  SHOCK  RESISTANCE, 
MOUNTING  BRACKETS  (U) 

identifiers:  EXPENDABLE  jammer  C u > 


RESULTS  ARE  REPORTED  OF  A  STUDY  TO  DETERMINE 
OPTIMUM  PACKAGING  TECHNIQUES  FOR  THE  ELECTRONIC 
EQUIPMENT  AND  TNe  SHOCK  LEVELS  THAT  THE  DIFFERENT 
PACKAGES  AND  CFR^AlN  ELECTRONIC  COMPONENTS  COULD 
WITHSTAND,  AS  WELL  AS  LANDING  TECHNIQUES  AND  SHOCK 
ATTENUATION  DEVICES,  (AUTHOR) 


(U) 
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SPEER  CARBON  CO  NIAGARA  FALLS  N  Y 


RESISTORS  FOR  MICROPOWER  CIRCUITS. 


(U) 


DESCRIPTIVE  NOTE!  QUARTERLY  REPT.  NO.  A !  1  aPR-30  UUN 

66  t 

OCT  66  13P  PARKSjCHARLES  F.  I 

REPT.  NO',  SCC-2**,  R-190 
CONTRACT;  DA-28-093»AMC-0152R(E> 

RROJJ  DA-IP6-22001-A-057 
TASKJ  1P6-22001-A-057-06 
MONITOR:  ECOM  01524-4 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^RESISTORS,  DESIGN)!  surface 

PROPERTIES,  OPTIMIZATION,  ENCAPSULATION;  ELECTRIC 
CONNECTORS,  ELECTRIC  WIRE!  PROCESSING', 

PREPARATION^  SUBSTRATES',  ELECTRICAL  PROPERTIES! 
TEMPERATURE,  RES  I  ST ANCE ( ELECTR I  CAL ) , 

NOISE(RADIO) ,  FILMS  <u> 

identifiers:  micropower  resistors  (u> 


MICROr*OWER  RESISTORS  OF  4.7  MEGOHM  RESISTANCE  VALUE 
HAVE  BEEN  PREPARED  IN  FINISHED  FORM  FOR  TESTING 
ACCORDING  TO  SPECIFICATIONS.  PRELIMINARY 

investigations.  Incident  to  their  preparation  have 

BEEN  COMPLETED.  THE  STRENGTH  OF  SUBSTRATES  HAS 
BEEN  STUDIED!  AND  PROCESSING  PARAMETERS  IN  THE 
PRESSING  OPERATION  HAVE  BEEN  EVALUATED! 


FABRICATION  OF  SUBSTRATES  UNDER  CONDITIONS 
INDICATED  IN^THIS  INVESTIGATION  HAS  BEEN 
ACCOMPLISHED!  and  SU8STRATES  OF  SATISFACTORY  STRENGTH 
HAVE  BEEN  PRODUCED.  A  NUMBER  OF  OTHER  RESISTOR 

processing  variables  have  also  been  examined!  the 

SURFACE  PREPARATION  OF  SUBSTRATES  AND  THE  USE  OF 

various  terminating  materials  have  been  investigated 
for  effects  on  resistance  and  noise,  improvement 
in  properties  of  resistors  has  been  obtained! 
different  resistive  pastes  have  been  compared  to 

PERMIT  SELECTION  OF  ONE  PRODUCING  AN  OPTIMUM 

combination  of  fireo  properties,  fired  resistive 

FILMS  on  THE  NEW  SUBSTRATE  SYSTEM  HAVE  BEEN  HELIXED 
successfully  using  the  improved  helixing  machine,  and 


A  NEWLY  installed  bridge  circuit  has  PERMITTED 
reprooucible  helixing  to  value*  ENCAPSULATION  of 
HELIXEO  UNITS  HAS  BEEN  INVESTIGATED  AND  EFFECTS  ON 
RESISTANCE  VALUE  and  temperature  COEFFICIENT  of 
RESISTANCE  Have  been  found  to  be  essentially 
negligible.  t  author ) 


(U) 
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DOC  REPORT  bibliography  search  control  no',  /zzzht 
ad-601  772 

NATIONAL  CASH  REGISTER  CO  DAYTON  OHIO 

A  STUDY  OF  THE  ENCAPSULATION  OF  HIGH  ENERGY 
SUBSTANCES. 

DESCRIPTIVE  NOTE?  FINAL  REPT»,  1  APR  59-31  DEC  &3. 

APR  6R  69P  PETR0P0UL05 .CONSTANTINE  C.  i 

CONTRACT!  N0NR28H8  00 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  MOTE*. 

DESCRIPTORS:  <*L!QUID  rocket  propellants, 

ENCAPSULATION)^  ((.ENCAPSULATION,  LIQUID  ROCKET  # 
PROPELLANTS),  <*PLASTlCS,  COMPATIBILITY),  FILMS, 
PERMEABILITY,  HYDRAZINE,  POLYAMIDE  PLASTICS,  ARCYLIC 
resins’,  POLYMERIZATION  copolymerization 
identifiers:  GLYCIDYL  methacrylate,  HYDROXYETHYL 
METHACRYLATES^  METHALLYL  methacrylate,  vinyloxyethyl 

METHACRYLATES 

INITIAL  WORK  WAS  DIRECTED  TOWARDS  THE  UNDERSTANDING 
OF  BASIC  FACTORS  RESPONSIBLE  FOR  SMALL  MOLECULES 

permeating  polymeric  films,  progress  was  made  in 

THIS  AREA.  IN  ADDITION;  RESEARCH  WAS  CONDUCTED  IN 
THE  AREA  OF  ENCAPSULATION,  THIS  RESEARCH  INCLUDED 
THE  STUDY  OF  BASIC  MECHANISMS  ASSOCIATED  WJTH 
encapsulation;  compatibility  of  polymers  with 
POTENTIAL  LIQUID  FUELS  <E»  G,  HYDRAZINE), 

SYNTHESIS  of  new  polymers,  and  the  encapsulation  of 
liquid  fuels  OR  mooel  compounds. 
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AD?602  270 

MOTOROLA  INC  SCOTTSDALE  ARIZ 

MINIATURE  THfN  FILM  INDUCTORS  (MODIFICATION  NO. 

2).  (U> 

DESCRIPTIVE  NOTE'.  FINAL  DEVELOPMENT  REPY.  FOR  27  MAY  63- 
27  MAY  69, 

JUN  69  78P  GLEASONJf.  R.  I 

REPT.  NO'.  9003 
CONTRACT?  N0BSR85397 
PROJ:  SR0C803 

TASKS  9636 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (..MINIATURE  ELECTRONIC  EQUIPMENT”  (COILS 

(•COILS”  METAL  FILMS),  FILMS,  GOLD,  ENC  APSULAT I  ON 
FERRITES,  NICKEL  ALLOYS  j  ZINC  ALLOYS,  COBALT  ALLOYS, 
INDUCTANCE,, SPRAYS,  CHLORIDES',  VAPOR  PLATING, 
EVAPORATION^  ELECTRODEPOSITION 

identifiers:  thin  films 

The  REPORT  DESCRIBES  A  PROGRAM  DIRECTED  TOWARD  THE 
DEVELOPMENT  OF  TECHNIQUES  FOR  FABRICATING  MINIATURE 
THIN-FILM  INDUCTORS.  THE  BASIC  DEVICE  CONSISTS  OF 
A  FLAT  SPIRAL  CONDUCTING  PATH  DEPOSITED  ON  A  BULK 
FERRITE  SUBSTRATE  AND  ENCAPSULATED  WITH  A  FERRITE 
FILM  DEPOSIT.  THE  GOAL  OF  THE  PROGRAM  WAS  TO 
FABRICATE  THESE  INDUCTANCES  IN  A  RANGE  FROM  76  TO 
1000  MICROHENRIES  WITH  A  Q-VALUE  OF  100  MEASURED  AT 
1  Me*.  THE  TECHNIQUE  FOR  DEPOSITING  THE  FERRITE 
FILM  BY  THE  SPRAY  HYDROLYSIS  OF  A  CHLORIDE  SOLUTION 
IS  DESCRIBED.  THE  SPIRAL  COILS  WERE  MADE  FROM  GOLD 
AND  DEPOSITED  BY  A  COMBINATION  OF  VACUUM  EVAPORATION 
AND  ELECTRODEPOSITION  TECHNIQUES.  THE  MAXIMUM  AIR 
CORE  COIL  INDUCTANCE  OBTAINED  IN  AN  AREA  0,3  INCH 
SQUARE  WAS  l.g  MICROHENRIES.  THE  LARGEST 
INDUCTANCE  VALUE  OBTAINED  FOR  A  SINGLE  ENCAPSULATED 
COIL  WAS  SR  MICROHENRIES  WITH  A  Q-VALUE  OF  6  AT  1 
MC.  (AUTHOR)  (U) 
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TEXAS  INSTRUMENTS  INC  DALLAS 

PRODUCTION  ENGINEERING  MEASURES  TO  INCREASE 
TRANSISTOR  RELIABILITY  FOR  THE  2N656.  (U> 

DESCRIPTIVE  NOTEI  FINAL  PROGRESS  REPT,  FOR  \  JUL  62-31 
MAR  6S'. 

MAR  6S  298P 
REPT.  NO.  03  M  H7 
CONTRACT:  DA36-039SC86730 

UNCLASSIFIED  REPORT 

supplementary  note:  a  portion  of  this  DOCUMENT  IS 
ILLEGIBLE  OR  NOMREPRODUC I BLE  . 

DESCRIPTORS:  < ♦TRANSISTORS,  RELIABILITY  (ELECTRONICS) ) i 

(•QUALITY  control!  TRANSISTORS)!!  ENGINEERING,  PRODUCTION 
CONTROL!  SILICON,  COATINGS DIFFUSION,  BANDING*,  WELDING! 
ENCAPSULATION!  TEST  METHODS!  GOLD  ALLOYS,  STRESSES! 

tests!  military  requirement  <u> 

identifiers:  thick  films,  planar  c u > 

THE  PROCESS  IMPROVEMENT  WORK  ON  THE  2N656  DEVICE 
WAS  COMPLETED  DURING  THE  FIRST  TWELVE  MONTHS  OF  THE 
CONTRACT.  THE  RESULTANT  T  R  A  N  S  I  S  I C  ■'  IS  A  RUGGED 
PLANAR  DEVICE  UTILIZING  GOLD  ALLOY  WAFER  MOUNTING! 
ULTRASONIC  LFaD  BONDING  WITH  NO  INLINE  ETCH  OR  WAFER 
COATING  AND  IS  CAPABLE  OF  15  WATTS  DISSIPATION  AT 
tOOC  CASE  TEMPERATURE.  IMPROVED  FACILITIES!! 

PROCESSES  AND  PROCESS  CONTROLS  IN  THE  DIFFUSION, 

photo  resist!  contract  evaporation  and  assembly  areas 
HAVE  all  CONTRIBUTED  TO  THE  SIGNIFICANTLY  IMPROVED 
PRODUCT  QUALITY  AND  UNIFORMITY",  THE  MAJOR  PORTION 
OF  RELIABILITY  IMPROVEMENT  HAS  RESULTED  FROM  THE 
PLANARIZATION  OF  THE  DEVICE  AND  THE  RE-DESIGN  OF  THE 
PACKAGE  WHICH  REPLACED  THE  SINGLE  0.017  In',  01‘METER 

wire  slug  support  with  two  approximately  o’.ois  in, 

thick  SY  0.090JN.  WIDE  TABS,  STRESS  TESTS 
CONDUCTED  ON  i!lOO  production  planar  devices  CONFIRM 
THAT  THE  IMPROVED  TRANSISTOR  EXCEEDS  THE  CONTRACT 
OBJECTIVE  OF  0.01»  PER  THOUSAND  OPERATING  HOURS  AT 
A  902  CONFIDENCE  LEVEL.  (AUTHOR)  <U) 
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ODC  report  bibliography  SEARCH  CONTROL  NO*.  /ZZZHT 
AD-60H  196 

CLEVITE  TRANSISTOR  PRODUCTS  WALTHAM  MASS 

PRODUCTION  ENGINEERING  MEASURE  FOR  THE  IMPROVEMENT  OF 
GERMANIUM  ALLOY  POWER  TRANSISTORS#  tU> 

INSCRIPTIVE  NOTE?  QUARTERLY  PROGRESS  REPT.  NO.  7,  31  OCT 
63-31  JAN  6H*, 

JAN  6*4  2HP  KELLEY, LUC ILLE  T,  ILOCONTE, 

JEREMIAH  A.  ‘, 

CONTRACT:  0A3&  039SC3672‘1 


UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE; 


descriptors:  (.transistors, 

METHODS^  TRANSISTORS),  DESI 
RELIABILITY  (ELECTRON ICS)j 
STRESSES,  LIFF  FXPECT ANCY , 
MILLING^  ENCAPULATION,  DESS 
SEMICONDUCTOR  DEVICES 


GERMANIUM);  < *M aNUFACTUR I NG 

gn;  quality  control; 

FAILURE  (MECHANICS), 

alloys;  soldering',  chemical 
icants,  environmental  tests, 

(U) 


engineering  design  changes  have  been  completed  ano 
evaluated,  the  new  process  and  production 

TECHNIQUES  HAVE  BEEN  EVALUATED  AND  IMPLEMENTED  INTO 

the  production  line  flow,  all  units  in  the  final 
production  RIJN  were  assembled  according  to  conditions 
specified  IN  the  final  contract  agreement,  quality 
CONTROL  PROCEDURES  HAVE  BEEN  REVIEWED.  THE  Q, 

C.  MANUAL  WILL  BE  INCLUOED  IN  THE  FINAL  REPORT. 

final  reliability  proof  testing  is  in  process.  AN 

IMPROVED  FAILURE  RATE  IS  INDICATED,  BUT  AT  THIS  DATE 
the  DATA  IS  INSUFFICIENT  TO  DRAW  FINAL  CONCLUSIONS. 
(AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-605  159 

JOHNS  HOPKINS  UNIV  BALTIMORE  MD 

ANALOG  COMPUTER  RESEARCH  INTO  THE  ENERGY-EXCHANGE 
BETWEEN  GASES  AND  SOLIDS',  <U> 

DESCRIPTIVE  NOTE!  SCIENTIFIC  REPT.r 

MAY  6M  3 1 6P  ROGERS, MILTON  J 

CONTRACT:  AFMr  638  ^96 

monitor:  afosr  ',  iooi 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE} 

DESCRIPTORS:  (.TRANSPORT  PROPERTIES,  THERMODYNAMICS), 

(<*ENfc.PGY,  TRANSPORT  PROPERTIES)*,  GASES',  SOLIDS! 
PARTICLES,  FLUID  MECHANICS,  TEMPERATURE !  SURFACES', 

chemisorption;  adsorption;  mathematical  analysis,  analog 

COMPUTERS  (U) 

identifiers:  energy  EXCHANGE  t U ) 


A  COMPARISON  is  made  between  various  models  of  the 
interaction,  a  description  is  given  of  the 
circuitry  and  techniques  used  to  investigate  the 
problem  of  energy  exchange  between  gases  and  solids 
bounds  on  the  applicability  and  interpretation  of 
data  obtained  solely  from  COMPUTATIONAL  EXPERIMENTS 
whether  PERFORMED  with  an  analog  or  a  digital 
computer;  are  delineated  in  some  detail,  data  are 

PRESENTED  WHICH  was  OBTAINED  IN  a  SERIES  OF  ANALOG 
COMPUTER  experiments  in  GAS  surface  INTERACTIONS 
USING  SEVERAL  VARIATIONS  OF  A  VERY  SIMPLE  MODEL  OF 

the  interaction  potential,  the  latticeI  and  the 

PHYSICAL  STATE  OF  the  SOLID,  PARTICULARLY 
TEMPERATUREo  FOR  THE  MAJORITY  OF  THE  RESEARCH!  A 
NON-LINEAR  COUPLING  (POTENTIAL)  WAS  USED  BETWEEN 
GAS  PARTICLES  AND  SURFACE  ATOM,  SEVERAL  MAJOR 
APPROXIMATIONS  WERE  MADE  IN  THE  FORMULATION  OF  THE 
MODELS  INVESTIGATED, 


(U) 
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DDC  REPORT  RIBllOSRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-&05  98*» 

TRW  SPACE  TECHNOLOGY  LABS  LOS  ANGELES  CALIF 

LOW  PRESSURE  ELECTRICAL  DISCHARGE  STUDIES,  <U> 

DEC  59  72P  KREBS'.W.  H.  *  REED  » A  ,  C.  ! 

REPT.  NO',  STL/TR-59»0000-0993l 
CONTRACT;  AFOH  M7  509 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE; 

DESCRIPTORS!  (*ELECTRIC  DISCHARGES.  HIGH  ALTITUDE)  \ 
(•GUIDED  MISSILE  COMPONENTS,  MALFUNCTIONS),  AIR,  WATER 
VAPOR;  SPARKS’,  SECONDARY  EMISSION;  ELECTRICAL  EQUIPMENT; 

low-pressure  research,  electrodes',  electrical 

PROPERTIES,  GEOMETRIC  FORMS',  ENCAPSULATION',  CASTING, 

reviews;  bibliographies  <U> 

identifiers:  brfakdown  (electrical*  <u> 


the  report  concerns  electrical  BREAKDOWN  OF  AIR  at 
LOW  PRESSURES  OR  HIGH  ALTITUDES  <70,000  TO  250’,00C 
FEET)  DUE  TO  sECONOARY  emission.  INFORMATION 
PERTINENT  TO  the  PROBLEM  OF  LOW  FREQUENCY  (0  TO 
1000  CPS)  sparking  was  COMPILEO  THROUGH  A 
LITERATURE  SURVEY,  a  bibliography  CONCERNING 
ELECTRICAL  BREAKDOWN  AT  BOTH  LOW  AND  HIGH  FREQUENCIES 
WAS  COMPILED.  A  TEST  PROGRAM  YIELDED  THE  FOLLOWING 
RESULTS?  no  STATISTICALLY  SIGNIFICANT  DEVIATION 
FROM  PASCHEN’S  LAW  WAS  DETECTED,  THE  ADDITION 
OF  WATER  VAPOR  TO  THE  A 1 R  CONSTITUTING  THE  TEST 
ENVIRONMENT  CAUSED  A  SIGNIFICANT  LOWERING  OF  THE 

minimum  sparking  voltage,  recommendations  are  made 
relative  to  test  programs  for  missile  electrical 

COMPONENTS  EMPLOYING  VOLTAGES  HIGHER  THAN  200  VOLTS, 


(AUTHOR) 


<u> 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZZZHT 
AO-611  752 

MITRE  CORP  BEOFORO  MASS 

LE AO  ATTACHMENT  AND  ENCAPSULATION  TECHNIQUES  FOR  THIN 
FILM  MICROCIRCUITS^  (U) 

FEB  65  I 6P  EVERETTiPATRICK  N.  J 

REPT.  NO,  W-6353 
CONTRACT;  AF I  9  628  2390 
PROj:  70S  0 

MONITOR!  £SD  J  TDR-6M-630 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  note: 

DESCRIPTORS!  <*PAC<AGEO  CIRCUITS,  MANUFACTURING 
METHODS);  UENCAPSULATION;  PACKAGED  CIRCUITS), 
‘•MICROMINIATURIZATION  (ELECTRONICS),  ELECTRIC 
CONNECTORS);  ELECTRIC  WIRE,  ATTACHMENT;  METAL  f 
BONDING;  SOLOERINgJ  EPOXY  PLASTICS,  MODULES 
(ELECTRONICS);  RESISTORS',  SEMICONDUCTOR  DEVICES 
CIRCUITS 

IDENTIFIERS!  THIN  FILMS 

THE  TECHNIQUES  DESCRIBED  WERE  DEVELOPED  FOR 
encapsulating  experimental  thin  FILM  CIRCUITS 
DEPOSITED  ON  0.5-lNCH  SQUARE  GLASS  SUBSTRATES,  THE 
encapsulation  is  epoxy;  with  final  package  dimensions 

OF  0. 6-INCH  SQUARE  X  ‘,125-INCH  THICK.  UP  TO  32 
RI8aoN  LEADS  EMERGE,  ON  .050  CENTERS,  ARRANGED  ON  THE 
PERIPHERY  OF  THE  PACKAGE.  A  FACTOR  COMPLICATING 
THE  ENCAPSULATION  "WAS  THE  REQUIREMENT  THAT  TH£  LEADS 
EMERGE  ON  THE  FOUR  EDGES  OF  THE  UNIT,  A  MOLDING 
PROCESS  USING  SILICONE  RUBBER  MOLDS,  AND  A  HYPODERMIC 
FILLING  ARRANGEMENT  WAS  EVOLVED.  (AUTHOR)  <U> 


ILMS, 

»  PRINTED 
(U) 
(M) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-620  933 

national  cash  register  co  dayton  ohio  capsular  Research 
AND  PRODUCT  DEVELOPMENT  DEPT 

encapsulation  OF  viruses.  (U) 

DESCRIPTIVE  NOTE:  REPt”.  FOR  MAR-GCT 

AUG  65  ROP  ANOERSON, JERROLD  L.  iBuTZl 

S.  DAVID  } 

CONTRACT:  AF29  60 1  6388 

PROJ:  AF-8803 

monitor:  afwl  tr-68-U7 


unclassified  report 
supplementary  note: 


DESCRIPTORS:  <«VIRUSEsI  ENCAPSULATION); 

‘•ENCAPSULATION,  BACTERIOPHAGES),  < *BACtER I OPHaGEs i 
ENCAPSULATION),  V  I A8 I L I T Y  J  TOXICITY!  ETHYL 
CELLULOSE,  SPACE  B I QLOGY ,  RADIATION  EFFECTSi 
RADIOLOGICAL  DOSAGE,  DoS  I  METERS  \  PHOTOGRAPHIC 
EMULSIONS 

identifiers:  LYOPhILIZATION 


RESEARCH  EFFORTS  were  DIRECTED  TOWARD  DEVELOPMENT 
of  A  METHOD  OF  ENCAPSULATING  VIRUSES  IN  SPHERES 

containing  a  preoictable  phage  titer  to  be  used  in 
biological  Dosimetry  experiments,  initial  studies 
demonstrated  the  ability  of  the  bacteriophage  to 
UNDERGO  LYOPHILIZATION  AND  ENCAPSULATION  YIELDING  A 
PRODUCT  of  adequate  viability’,  the  butarez 
toluene  ethylcellulose  encapsulation  system 
proved  SATISFACTORY  for  producing  spheroidal 
virusethylcellulose  capsules  of  twenty-five  to  fifty 
microns,  diameter,  the  mean  diameter  being  FORTY-TWO 
microns,  viability  determinations  YIELDED  a  PHAGe 
titer  of  1.7  x  io  to  the  uth  power  phages  per  gram 
of  capsules:  hence,  a  capsule  OF  AVERAGE  DIAMETER 
POSSESSED  a  theoretical  titer  OF  8  X  1000  phages', 
SIMULATED  END-USE  tests  PROVED  PHOTOGRAPHIC 
DEVELOPER  CHEMICALS,  SUCH  AS  COULD  BE  USED  FOR  The 

processing  of  virus-bearing  nuclear  emulsions;  To  be 
NONTOXIC  to  THE  ENCAPSULATED  PHAGES,  A  MODIFICATION 
In  the  SCOPE  OF  THE  PROGRAM  DIRECTED  THE  CONCLUDING 
WORK  To  THE  PREPARATION  OF  CAPSULES  LESS  THAN  FIFTEEN 
MICRONS  IN  DIAMETER.  SAMPLES  OF 
VIRUSETHYLCELLULOSE  capsules  were  SUBMITTED  To  The 
air  force,  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 
AD-625  956  9/J 

SYLVANIA  ELECTRIC  PRODUCTS  INC  WOBURN  HASS  SEMICONDUCTOR 
D I  V 

RELIABILITY  ANALYSIS  OF  X-BAND  TUNNEL  DIODES,  (U> 

DESCRIPTIVE  NOTE?  FINAL  TECHNICAL  REPT." 

DEC  63  74P  DAVIS, CHARLES  5 LUECK , ARTHUR 

9 

CONTRACT;  AF30 ( 602 ) -3487 
PROJJ  AF-4  5  1  9 

task:  451901 

MONITOR?  RADC  i  TR-65-291 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  AD-615  498*. 

descriptors:  <«tunnel  diodes, 

RELIABILITY (ELECTRONICS) ) j  X-BAND ] 

MANUFACTURING  METHODS^PROCESSING;  SEMICONDUCTOR 
DEVICES,  ENCAPSULAT I ON^  GERMANIUM  ALLOYS,  TIN 

alloys,  arsenic,  gallium  (U, 

the  REPORT  PRESENTS  an  ACCOUNT  of  a  MICROWAVE 
tunnel  DIODE  IMPROVEMENT  program;  and  THE  RE5ULTS 
OBTAINED  From  RELIABILITY  TESTS  PERFORMED  ON  DEVICES 
FABRICATED  BY  THE  IMPROVED  PROCESSES.  A  NEW  SOLID 
STRUCTURE  TUNNEL  DIODE  WAS  DEVELOPED  DURING  TrIS 

contract  which  exhibits  superior  reliability 
characteristics  to  any  previously  tested  tunnel 
diode,  the  process  and  fabrication  details  for 
this  Device  along  with  reliability  data  are  Included 

IN  the  REPORT.  (AUTHOR)  ,,n 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 

AD-628  537  11/9  9/1 

harry  diamond  labs  Washington  o  c 

low-loss  styrene-type  foam- i n-place  encapsulating 

RESINS^  (U) 

OCT  65  2RP  ENGELHARDTiF.  j',  0.  S 

REPT.  NO.  TR- 1 308  | 

PROj:  0A-1P52380U300  ^HDL-963Q0 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE; 

DESCRIPTORS:  (-ENCAPSULATION,  styrene  PLASTICS), 

(•STYREnE  PLASTICS,  ENCAPSULATION),  (-EXPANDED 
PLASTICS^  ENCAPSULATION)  ,  STYRENES,  PROPELLANTS, 
POLYMERIZATION*  POWOERSi  DIELECTRIC  PROPERTIES, 
RADIOFREQUENCY,  COMPRESSIVE  PROPERTIES^  DENSITY  (U) 

identifiers:  potting  compounds  (u> 

LoW-OIELECTRIC-LoSS  STYRENE-TYPE  FOAM-IN-PLACE 
ENCAPSULATING  REsINS  are  not  AVAILABLE  COMMERCIALLY. 
SUCH  A  RESIN  HAS  NOW  BEEN  DEVELOPED.  A 

propellant  was  aooed  to  the  catalyzed  styrene- 
POLYSTYRENE  MIXTURE!  AS  THE  TEMPERATURE  OF  THE 
POLYMERIZING  RESIN  ROSE,  THE  PROPELLANT  EXPANDED  THE 
RESIN  INTO  A  CELlUUR  STRUCTURE.  HOMOGENEOUS  FOAMS 
WERE  OBTAINED  IN  THE  PRESENCE  OF  FINELY  POWDERED 
POLYMERS  WHICH  ACTED  AS  BUBBLE  NUCLEATORS.  THE 
RESULTANT  RIGID  FOAMS, HAD  DIELECTRIC  CONSTANTS 
RANGING  FROM  1.2  TO  1.8,  AND  LOSS  TANGENTS  FROM 
0.0002  TO  0.001  OVER  THE  FREQUENCY  RANGE  102  AND  108 
CPSi  SOME  OF  THESE  MATERIALS  HAD  REMARKABLY  FLAT 
LOSS-FREQUENCY  CURVES^  LOSSES  RANGING  ONLY  BETWEEN 
O.OOOR  AND  0.0009  OVER  THE  SAME  FREQUENCY  RANGE. 

densities  were  varied  between  o.i9R  and  o.sso  g/cu 

CM,  OR  BETWEEN  12  AND  53  LB/CU  FT.  THESE  DATA 

indicate  the  usefulness  of  the  new  cellular  materials 

AS  RF  ENCAPSULATING  RESINS,  (AUTHOR)  (U) 
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AD-628  618  9/1  13/8 

philco  CORP  LANSOALE  PA 

RESEARCH  AND  DEVELOPMENT  Low  COST  INTEGRATED  CIRCUIT 

techniques,  <  u ) 

DESCRIPTIVE  NOTE:  QUARTERLY  PROGRESS  REPT.  NO.  1,  J5 
JUN-lH  SEP  65l 

.SEP  65  72P  WAGNERJs.  JWALKFR.'m.  *, 

REPT,  NO.  PHILCO  R-5Q6 1 
CONTRACT:  0A-28-0R3-AMC-0lH2R<E). 

PROJ:  DA-1P622O01056 

TASK:  1P62200105602 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  ^INTEGRATED  CIRCUITS,  MANUFACTURING 

METHODS ) i  (^ENCAPSULATION;  INTEGRATED  CIRCUITS)  j 
(•ELECTRIC  CONNECTORS^  INTEGRATED  CIRCUITS), 
electric  WlRE^  bonding;  SEMICONDUCTOR  devices; 
glass;  COATINGS;  DEPOSITION;  EVAPORATION, 

VAPOR  plating;  processing;  assembling; 

packaging',  HERMETIC  seals;  PRINTED  CIRCUITS  (U) 

the  USE  OF  an  adherent  impervious  coating  for 
ENCAPSULATING  SILICON  INTEGRATED  circuits,  combined 
with  a  batch  mounting  and  interconnection  technique", 

will  RESULT  IN  <1>  DECREASED  COST  AS  A  RESULT  OF 

package  elimination}  <21  increased  packing 

DENSITY!  (3)  IMPROVED  RELIABILITY  DUE  TO 
REDUCTION  IN  THE  NUMBER  of  CONTACTS  AND  ELIMINATION 
OF  AU-AL  THERMOCOMPRESSION  bonds,  this  report 
DESCRIBES  A  TECHNIQUE  FOR  SELECTIVE  DEPOSITION  OF  1 
TO  2  MICRON  THICK  GLASS  ON  SILICON  INTEGRATED 
CIRCUITS  AND  ATTACHING  THESE  CIRCUITS  TO  A  PRINTED 
CIRCUIT  BOARD  BY  MEANS  OF  ‘FLIP  CHIP*  MOUNTING. 

GLASS  HAS  BEEN  DEPOSITED  BY  MEANS  OF  EVAPORATION 

and  pyrolytic  vapor  plating,  evaporation  appears 

To  HAVE  SOME  ADVANTAGES.  EVALUATION  OF  TWO  HIGH 
TEMPERATURE  METALIZATION  5YSTEMS  (TI-AG-Tl  AND 
CR-AG-CR)  HAS  INDICATED  SATISFACTORY 
PROPERTIES.  A  TEST  MODEL  EMPLOYING  THESE 
TECHNIQUES  HAS  BEEN  DESIGNED  FOR  ENVIRONMENTAL 
TESTING  AND  TECHNIQUE  EVALUATION.  <  AUTHOR )  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 

AO-628  8??  9/5  13/1 

DOUGLAS  AIRCRAFT  CO  INC  SANTA  MONICA  CALIF  MIsSlLE  AND 
SPACE  SYSTEMS  0 1 V 

STRESS  ANALYSIS  OF  ENCAPSULATION  MATERIALS  FOR  WELDED 
MODULES^  <U> 

FEB  66  6 1 P  SMITH', M.  H.  I 

REPT.  NO.  SM~R8<U0, 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

descriptors:  <*mooules<electronic)  i 

ENCAPSULATION),  < *ENCAPSULAT I  ON ,  MATERIALS), 

<*?40KAGING^  TEST  Egu I PMENT { ELECTRON  I CS ))  , 

WELDS^  STRAIN  GAGES,  EPOXY  PLASTICS, 

TRANSDUCERS^  STRESSES^  MATHEMATICAL  ANALYSIS* 

EMBEDDING  SUBSTANCES  <U) 

A  STRAIN-GAUGE  load  transducer,  simulating  an 
AXIAL-LEADED  DISCRETE  COMPONENT,  WAS  DEVELOPED  AND 

fabricated  by  dac  to. measure  the  magnitude  and 
DIRECTION  of  axial  stresses  exerted  BY  an 
ENCAPSULATING  material,  the  EPOXY  ENCAPSULATION 
MATERIALS  EXHIBITED  residual  COMPRESSIVE  STRESSES  DUE 
TO  THE  INITIAL  CURE  OF  RESIN.  THERMAL  CYCLING 
SUBSTANTIALLY  INCREASED  THESE  COMPRESSIVE  STRESSES  AT 
THE  LOWEST  TEMPERATURES.  TENSILE  STRESSES  WERE 

RECORDED  during  the  elevated  temperature  phase  of  the 
test’.  COMPRESSIVE  STRESSES  WERE  PRODUCED  as  the 
cycle  WAS  COMPLETED  FORMING  a  CLOSED  HYSTERESIS  LOOP, 
CHARACTERISTIC  of  these  MATERIALS,  ON  THE  STRESS  VS, 
TEMPERATURE  CURVE.  WITHIN  A  TYD I  CAL  CORDWOOD 
WELDED  MODULE  WITH  COMPONENT  DENSITY  LEVELS  OF  10-30 
PERCENT;  THE  STRESS  LEVELS  WERE  REDUCED  BY  INCREASING 
LEVELS  OF  COMPONENT  LOADING.  THE  LOW-DENSITY', 
M1CR0BALL00N-FJLLED  STYCAST  1090/11  EPOXY  MATERIAL 
EXH 1 8 1  TED  SIGNIFICANTLY  LOWER,  MORE  UNIFORM  TENSILE 
AND  COMPRESSIVE  STRESSES  THAN  THE  MED J UM-DENS I TY ; 
MINERAL-FILLED  HYSOL  ‘<215/3561  (9709R66*  TYPE 
I)  EPOXY  MATERIAL  WITHIN  THIS  SAME  TEST 
CONFIGURATION.  <  AUTHOR )  <U> 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL 
AO-630  566  11/9  9/3  13/10 

navy  marine  engineering  lab  annapolis  md 

effect  of  water  absorption  on  dimensional 
OF  ELECTRIC  motor  encapsulating  materials 

DESCRIPTIVE  NOTE;  RESEARCH  AND  DEVELOPMENT 
MAR  66  15P  TOBIN, JOHN  F.  \ 

REPT.  NO.  MEL-R21/65, 

PROJJ  S-F013  12  15, 

unclassified  REPORT 

supplementary  note: 

DESCRIPTORS:  <*EP0XY  PLASTICS,  ENCAPSULATION) ; 

(•ENCAPSULATION^  EPOXY  PLASTICS),  <  *ELEcTR I C 
MOTORS^  ENCAPSULATION); 

PERFORMANCE(ENGINEERING) ,  WATER, 

ABSORPTI'ON(PHYSICaL)  ;  WINDING,  DEEP  SUBMERGENCE, 
STATISTICAL  ANALYSIS,  UNDERWATER  EQUIPMENT, 

DEGRADATION;  STABILITY  (U) 

EXPERIMENTS  WITH  EPOXY  MATERIALS  TO  DETERMINE  THEIR 
DIMENSIONAL  CHANGE  AS  CAUSED  BY  WATER  ABSORPTION 
(WHEN  USED  AS  ENCAPSULATING  MATERIALS  FOR 
SUBMERSIBLE  ELECTRIC  MOTOR  WINDINGS)  WERE  CONDUCTED 
WITH  SUFFICIENT  SAMPLE  POPULATION  TO  ALLOW 
STATISTICAL  ANALYSIS.  THE  STUDIES  SHOWED  THAT  THE 
WATER  ABSORPTION  RATES  OF  THE  THREE  EPOXIES  WERE 

identical  and  that  deep  submergence  pressures  did  not 
accelerate  the  absorption  rate  or  The  DIMENSIONAL 
GROWTH  of  THE  EPOXIES#  DIMENSIONAL  CHANGES  DUE  To 
WATER  ABSORPTION  WERE  FOUND  TO  BE  VERY  SHALL  IN  ALL 
CASES#  (AUTHOR)  (U) 


NO.  /ZZZHT 

STABILITY 

(U) 

PHASE  REPT., 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 

AD-431  R91  9/1  13/8 

PHILCO  CORP  LANSOALE  PA 

LOW  COST  INTEGRATED  CIRCUIT  TECHNIQUES.  tU> 

DESCRIPTIVE  NOTE!  QUARTERLY  PROGRESS  REPT.  NO.  2,  IS 
SEP- 1 9  DEC  6s! 

APR  66  68p  WAGNER, STURGER  ;  WALKER , MAURO 

I 

CONTRACT:  Da=-28-0H?-AMC-0H2R<E) 

PROj:  1P622001  AOSi', 

monitor:  ECOM  ,  01R2«|-2 

unclassified  report 

SUPPLEMENTARY  NOTE:  SEE  ALSO  ad-628  618’. 

DESCRIPTORS:  (‘INTEGRATED  CIRCUITS,  MANUFACTUR 

METHODS)!  (^ENCAPSULATION!  INTEGRATED  CIRCUITS 

glass!  evaportation!  deposition!  CAPACITORS, 

PRINTED  circuits!  vapor  plating!  SILICON 
COMPOUNDS,  dioxides!  MASKING,  oxides,,  metals, 
silicon!  voltage!  capacitance!  aluminum! 
etching 

identifiers:  silicon  dioxide 

both  the  evaporated  and  pyrolytic  glass  DEPOSITION 
techniques  have  been  IMPROVED,  RESULTING  in 
encapsulating  deposits  of  higher  quality,  the 
pinhole  problem  associated  with  the  evaporated  glass 
has  been  nearly  eliminated,  also,  IMPROVED 
adherence  has  been  obtained  with  THE  PYROLYTICALLY 
deposited  glass,  glass  delineation  was  improved  by 
using  an  improveo  fixture  for  evaporation  THROUGH  a 
metal  mask!  some  improvement  was  also  made  in  the 

DELINEATION  of  PYROLYTICALLY  DEPOSITED  GLASS,  IN 
The  work  ON  GLASS  EVALUATION  TECHNIQUES.  A  METHOD 
INVOLVING  PRESSURIZED  STEAM  HAS  PROVEN  TO  BE 
EFFECTIVE  IN  THE  RELATIVE  EVALUATION  OF  THE 
PASSIVATING  PROPERTIES  OF  GLASS.  ALSO!  MOBILE 
CHARGE  CONCENTRATION  STUDIES  WERE  PERFORMED  ON  BOTH 
EVAPORATEO  AND  PYROLYTICALLY  DEPOSITED  GLASS. 

PROBLEMS  ENCOUNTERED  in  metalization  include 
INCREASED  OHMIC  CONTACT  RESISTANCE  AND  POOR 
DELINEATION.  SOME  TEST  MODELS  HAVE  BEEN  PRODUCED! 
ALTHOUGH  DEVICE  AND  METAL  OEL l NEAT  I  ON  PROBLEMS  HAVE 
DELAYED  THE  COMPLETION  OF  THE  VEHICLES*,  THE 
VEHICLES  HAVE  BEEN  SUBJECTED  TO  PRELIMINARY 
ELECTRICAL  AND  ENVIRONMENTAL  EVALUATION.  A  PLAN 
FOR  THE  TESTING  AND  SPECIFICATION  OF  THE  PRELIMINARY 
EXPLORATORY  DEVELOPMENT  MODELS  WAS  PREPARED. 

(AUTHOR)  <U) 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE:  SEE  ALSO  ad-631  R9f, 

DESCRIPTORS.*  (‘INTEGRATED  circuits,  manufacturing 
METHODS ) !  (^ENCAPSULATION!  INTEGRATED  CIRCUITS), 

costs !  vapor  plating!  glass! 

PERFORMANCE(ENGINEERlNG)  (U) 

EVALUATION  STUDIES  OF  EVAPORATED  AND  VAPOR  PLATEd 
GLASS  HAVE  LED  TO  THE  RECOMMENDATION  THAT  ONLY  The 
VAPOR  PLATED  GLASS  PROCESS  BE  USED  IN  CONTINUING  THE 
REMAINDER  OF  THE  PROGRAM.  VAPOR  PLATED  GLASS  HAS 
SHOWN  SUPERIOR  PROPERTIES  AS  A  DIELECTRIC  AND  IN 

mobile  charge  content,  an  important  consideration 
IS  the  COMPATIBILITY  of  vapor  PLATED  GLASS  WI/H 
EXISTING  METAL1ZATI0N  SYSTEMS,  A  NUMBER  OF 
CONSTRUCTION  METHODS  HAVE  BEEN  EVOLVED  AND  PROVEN 

feasible!  although  several  problems  remain, 
however!  the  problems  are  basically  THOSE  OF 
processing  and  thus  capable  of  resolution  during 
fabrication  of  the  test  vehicles,  continued 
improvements  in  batch  assembly  techniques  have  Led  to 
more  reproducible  and  better  defined  SOLDER  JOINTS, 
further  electrical  evaluations  have  been  maoe  of 
devices  to  determine  the  effects  of  glassing,  these 
evaluations  have  also  EVIDENCED  the  SUPERIORITY  of 
vapor  plated  glass,  an  error  in  one  of  the  masks 
proved  to  be  responsible  for  a  saturation  voltage 

PROBLEM,  a  SPECIFICATION  QUESTION  HAS  ARISEN 
BECAUSE  OF  THE  Rather  WIDE  RANGE  OF  LEAKAGE  CURRENTS 
RESULTING  FROM  GOLD  DOPING,  THIS  LEAKAGE  CURRENT 
VARIATION  MADE  THE  TEST  VEHICLES  WHICH  WERE 
CONSTRUCTED  UNSATISFACTORY  FOR  environmental  testing! 

A  REVISED  APPROACH  To  THE  FINAL  EXPLORATORY 
DEVELOPMENT  MODELS  is  RECOMMENDED  TO  PERMIT  EMPHASIS 
ON  THE  CONSTRUCTION  TECHNIQUES  WHICH  UTILIZE  VAPOP 
PLATED  GLASS,  (AUTHOR)  <U) 
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DESCRIPTORS!  (*EXpANOED  PLASTICS,  •ENCAPSULATION), 
<*EM9EDDING  SUBSTANCES^  TESJ  METHODS)  , ..CIRCUITS, 
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CATALYSTS^  QUALITY  CONTROL,  DIELECTRIC  PROPERTIES*, 

RESISTANCE<ELECTRICAL) \  DENSITY,  INSTRUCTION 

MANUALS  (U) 

PLASTIC  FOAMS  USED  FOR  ENCAPSULATING  ELECTRONIC 
CIRCUITS  May;  DURING  THEIR  FORMATION,  exert 
sufficient  pressures  to  damage  COMPONENTS  and 

CONNECTIVE  WIRING.  THIS  PROBABLY  CAUSED  BY  THE 
INCREASING  VISCOSITY  OF  THE  PLASTIC  WHILE  GAS  IS 
STILL  BEING  GENERATED’.  THE  DANGER  MAY  BE 
ALLEVlATEO  BY  ALTERING  THE  FORMULATION  CHEMICALLY  SO 
THAT  Gas  GENERATION  is  COMPLETED  BEFORE  the  PLASTIC 
BEGINS  to  HARDEN,  the  CONSEQUENCES  WHICH  WOULD 
RESULT  FROM  THE  USE  OF  A  MISLABELLED  OR  SUBSTANDARD 
CAN  OF  POTTING  PLASTIC  IN  FLIGHT  HARDWARE  ARE  SO 
SERIOUS  THAT  EACH  CAN  MUST  BE  INDIVIDUALLY  TEsTEq  To 

eliminate  that  possibility,  this  may  readily  be 
accomplished  by  CASTING  a  test  disk  and  then 
measuring  its  dielectric  constant;  volume 
resistivity,  surface  resistivity  and  density,  the 

ELECTRICAL  TESTING  CAN  BE  PERFORMED  IN  LESS  THAN  TEN 

minutes  ANO  is;  therefore,  feasible  as  a  STANDARD 
quality  ASSURANCE  PROCEDURE.  (AUTHOR)  <U) 


48 


UNCLASSIFIED 


/ZZZHT 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 

AD-6<»8  ^20  1 3/8  H/9  9/3 

^LASTlCS  TECHNICAL  E*  UUaTJON  CENTER  DOV’ZR  N  J 


encapsulation  or  electronic  parts  in  plastics;  a 
REVIEW^ 

FEB  &7  67P  MOLZONi  ARNOLD  e'.  *, 

REPT,  NO.  PLASTEC-29 


<U> 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^ELECTRONIC  equipment! 
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coatings!  foams!  EMBEDDING  SUBSTANCES,  POLYMERS, 
casting!  material  forming!  molding,  thermal 

PROPERTIES  ( 

THE  ADVANCES  AND  TRENDS  IN  THE  PLASTICS 

encapsulation  of  electronic  parts  and  circuits  are 

REVIEWED.  IN  LESS  THAN  20  YEARS  THIS  INDUSTRY  HAS 
DEVELOPED  INTO  A  HIGH  PRODUCTION  OPERATION. 

INCLUDED  IN  THIS  REPORT  ARE;  TYPES  OF  PLASTICS 
USED.  MATERIAL  REQUIREMENTS  AND  MATERIAL  CONSUMPTION*. 
known  material  suppliers  and  equipment  suppliers 

ARE  lISTEO  AND  THEIR  PRODUCTS  IDENTIFIED.  ALSO 
TABULATED  APE  H7  pertinent  SPECIFICATIONS!  Ill 
CONTRACTS  (WITH  REPORTS)!  AND  53  GOVERNMENT 
LABORATORY  REPORTS,  THESE  REFLECT  THE  MATERIALS 
RESEARCH  AND  DEVELOPMENT  IN  THE  DEPARTMENT  OF 

defense,  in  nasa!  and  in  industry,  the 

AVAILABILITY  OF  INFORMATION  IS  ALSO  DISCUSSED.  THE 
REPORT  contains  a  BIBLIOGRAPHY  of  207  ITEMS  ON 
ENCAPSULATION.  , 
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DESCRIPTORS:  (©TRANSISTORS,  ENCAPSULATION), 

PERFORMANCE (ENGINEERING) t  P LAST  ICS, 

RELI ABlLlTY(ELECTRONlcS) ,  ENVIRONMENTAL  TESTS  j 

EPOXY  PLASTICS,  SILICONE  PLASTICS  (U) 

AN  EVALUATION  OF  EPOXY  AND  SILICONE  TRANSISTOR 

packages  was  carried  out  on  seven  device  types. 

ALL  PACKAGES  APPEARED  FAVORABLE  UNDER  STANDARD 
MIL  TESTS  BELOW  1 ? 0 C «  HOWEVER <  A  NEW  REALISTIC 
ENVIRONMENTAL  TEST  HAS  BEEN  DEVISED  WHICH  APPEARS  TO 
DETECT  POTENTIALLY  UNRELIABLE  DEVICES  in  less  than 
500  hours,  the  results  from  This  test  indicate 
that  SlLlCpNE  PACKAGES  ARE  GENERALLY  MORE  DESIRABLE 
THAN  EPOXY,  HOWEVER^  THIS  CAN  VARY  BETWEEN 

MANUFACTURERS  and  some  epoxy  units  have  BEEN  found  to 

BE  AS  STABLE  AS  SILICONE;  DEPENDING  ON  THE 

MANUFACTURER.  RESULTS  OF  TESTS  ARE  OlSCUSSED  AS 

WELL  AS  VARIOUS  PROBLEM  AREAS.  (AUTHOR)  (U> 
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descriptors:  (‘ELECTRONIC  SWITCHES, 

DIODEStSEMICONDUCTORni., 

« ‘DIODES  (SEMI  CONDUCTOR  )  MANUFACTURING 
METHODS ) i  MODULATORS, 

RELIABILITY (ELECTRONICS) I  VOLTAGE  i 
FAILURE(ELECTRONICS) ;  THERMAL  stability^ 
LEAKAGE(ELECTRICAL)  ”,  SILICON,  boron! 
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THIS  EFFORT  IS  THE  CULMINATION  OF  SEVERAL  YEARS 
WORK  TO  IMPROVE  AND  DEMONSTRATE  THE  FOUR-LAYER  DIODE 
IN  HIGH  POWER  SWI7CH  SERVICE,  THE  FABRICATION  OF 
THE  DEVICE^  ITS  CHARACTERISTICS  AND  AN  EVALUATION  OF 
PERFORMANCE  OF  THE  DEVICE  IN  A  HJGH  VOLTAGE  HIGH 
CURRENT  ENVIRONMENT  IS  DISCUSSED,  SEVERAL  DEVICE 
PROBLEMS  became  EVIOENT  DURING  THIS  EFFORT  ANo  ARE 
CHARACTERIZED  IN  THE  TEXT.  THE  FAILURE  RATES ! 

THERMAL  DISSIPATION  PROBLEMS,  VOLTAGE  DISTRIBUTION^ 
REPETITION  RATE  LIMITATIONS  AND  GENERAL  DEVICE 
BEHAVIOR  Are  THOROUGHLY  OlSCUSSED.  (AUTHOR)  (U) 
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descriptors:  (-INTEGRATED  circuits, 
RELIABILITY(ELECTRONICS) ) ,  test  methods! 
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this  paper  deals  with  the  question  of  military 
acceptance  of  microcircuits  encapsulated  in  plastic 
materials,  a  discussion  of  military  applications 
and  requirements  and  their  relation  to  device 

QUALIFICATION  TESTING  AND  SCREENING  Is  GIVEN.  IT 
IS  POINTED  OUT  THAT  QUALIFICATION  TESTS  ARE  BASED 
NEITKv  UPON  ABSOLUTE  MINIMUM  STANDARDS  NOR  VALIDLY 
DERIVED  ACCELERATION  FACTORS’,  BUT  ON  EXPERIENCE  WITH 
SIMILAR  DEVICES’,  AND  KNOWLEDGE  OF  THE  EXPECTED 
capabilities  of  good  devices.  EPOXY,  phenolic!  And 
SILICONE  ENCAPSULATED  MICROCIRCUITS  HAVE  BEEN 

subjected  to  a  variety  of  high  stress  tests  and  four 
basic  types  of  failures  observed:  external  surface 

conduction!  INTERNAL  (SILICON  CHIP)  SURFACE 
effects!  ALUMINUM  METALLIZATION  CORROSION,  and  BOND 
BREAKAGE  DUE  TO  THERMAL  MISMATCH,  (AUTHOR)  (U> 
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The  report  DISCUSSES  the  RESULTS  OF  A  JOINT  EFFORT 
TO  DISSEMINATE  information  ON  EVALUATION, 


APPLICATION,  AVAILABILITY,  research  AND  DEVELOPMENT, 
AND  STANDARDIZATION  ACTIVITY  PERTAINING  TO  STATE-oF- 
THE-aRT  microelectronic  CIRCUITS;  DEVICES^  and 


materials, 

EFFORT  AND 
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descriptors:  (•integrated  circuits, 

RELIABILITY  (ELECTRONICS)  )  ',  (^ENCAPSULATION, 

INTEGRATED  C I RCU  J  TS ) i  PLAST I CS  i 
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INSUFFICIENT  DATA  EXISTS  WITH  RESPECT  TO  THE  LONG 

term  stability  of  plastic-encapsulated  microcircuits'. 

OF  SPECIAL  INTEREST  IS  THE  DEGREE  OF  SUSCEPTIBILITY 
OF  THESE  PLASTIC  PACKAGES  TO  SUCH  ENVIRONMENTAL 
STRESSES  AS  MOISTURE  RESISTANCE  (WITH  AND  WITHOUT 
BIAS)  AND  THERMAL  SHOCK.  THE  OBJECTIVE  OF  THIS 
STUOY  IS  TO  DETERMINE  THE  SUITABILITY  qF 
REPRESENTATIVE,  PRODUCTION,  PLASTIC-ENCAPSULATED 

integrated  circuits  for  military  applications;  and  to 

DEVELOP  METHODS  AND  TECHNIQUES  FOR  ASSESSING  AND 
ASSURING  THE  RELIABILITY  OF  SUCH  CIRCUITS.  A  SERIES 
OF  SCREENS  AND  TESTS  ARE  BEING  PERFORMED  ON  SELECTED 
CIRCUITS;  AND  DETAILED  FAILURE  ANALYSES  ARE  BEING 
PERFORMED  TO  DETERMINE  THE  FAILURE  MODES  AND 
MECHANISMS  CHARACTERISTIC  OF  THE  VARIOUS  TYPES  Op 
PLASTIC  ENCAPSULATIONS.  THE  RESULTS  To  OATE  HAVE 

indicated  contrasts  in  performance  between  package 
types  and  between  screened  and  unscreened  groups;  as 

WELL  AS  SIGNIFICANT  LOT  >TO-LOT  VARIATIONS.  SEVERAL 
tentative  conclusions  have  been  drawn  rased  on  test 

RESULTS  TO  DATE  5  HOWEVER!  FINAL  CONCLUSIONS  MUST 
AWAIT  COMPLETION  OF  THIS  STUDY.  (AUTHOR)  (U) 
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molecular  electronics]  ELECTRIC  connectors, 
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OEVICES,  ENCAPSULATION]  COMPUTERS',  DATA  STORAGE 
systems;  data  PROCESSING  systems;  COMPUTER  LOGIC  (U) 

identifiers:  thin  films  <u> 

selective  references  include:  compatible 

TECHNIQUES  FOR  INTEGRATED  CIRCUITRY!  RESULTS  OF 
STUDIES  to  DETERMINE  OPTIMUM  PACKAGING  TECHNIQUES  FOR 
THE  ELECTRONIC  EQUIPMENT  AND  the  SHOCK  LEVELS  THAT 
THE  DIFFERENT  packages  and  certain  electronic 

COMPONENTS  COULD  WITHSTAND!  a  SYSTEM  for  COMPUTER- 
AIDED  SELECTION  AND  ASSIGNMENT  OF  ELECTRONIC  MODULES! 

AN  ELECTRONIC  PACKAGING  PROGRAM  was  INITIATED  TO 
DEVELOP  and  evaluaye  integrated  CIRCUIT  PACKAGING 
TECHNIQUES  APPLICABLE  TO  UNMANNED  SCIENTIFIC 
SPACECRAFT  DATA  SYSTEM!  AND  ALL  ASPECTS  OF 
MICROCIRCUIT  packaging  are  studied  and  EACH  of  The 
Three  BASIC  APPROACHES  TO  THE  PACKAGING  OF 
MICROCIRCUITS  are  investigated  and  evaluated]  namely; 
TYPE  OF  CONTAINERS;  GLASS  AND  METAL  FLAT  PACKAGES*, 
and  ENCAPSULATED  type  PACKAGES.  (AUTHOR)  (U> 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  REPORT  DATED  l  FEfi  7oj 
AD-702  751. 

DESCRIPTORS:  (*MIcROMINI ATURIZAT ion (ELECTRONICS) * 

NAVAL  EQUIPMENT) )  INTEGRATED  CIRCUITS)  COUNTING 

methods)  correlators)  standardization, 
encapsulation)  PLASTICS 

contents:  a  continuing  report  on  efforts  to 
DETERMINE  the  THEORY  and  METHODS  REQUIRED  to 

fabricate  hicrocircuit  ultra  high  speed  prescalersj 

A  SUMMARY  OF  the  work  DONE  on  DEVELOPMENT  OF  an 
LSI  CORRELATOR!  MINUTES  OF  THE  SECOND  MEETING  OF 
THE  DOD/NASA  COMMITTEE  ON  RESEARCH  AND 
DEVELOPMENT  OF  PLASTIC  DEVICES  AND  MATERIALS  <WGr 
AND  0  > i  A  COMPLETE  SUMMARY  OF  WORK-TO-DATE  DOnE 
ON  EVALUATION  OF  PLASTIC  ENCAPSULATED  INTEGRATED 
CIRCUITS. 
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UNCLASSIFIED  REPORT 


descriptors:  <«integr$ted  circuits, 

FAILURE<ELECTR0NICS> )  , 

REL I  ABILITY  (ELECTRON  ICS  >  ENCAPSULATION^ 

CIRCUIT  INTERCONNECTIONS  (U> 

THE  PROBLEM  OF  TEMPERATURE  INTERMITTENT  OPERATION 
IN  ENCAPSULATED  INTEGRATED  CIRCUIT  IS  DISCUSSED  AND  A 
TECHNIQUE  IS  PRESENTED  WHICH  HAS  BEEN  EFFECTIVE  IN 
detecting  potential  failures  RESULTING  FROM 
METALLIZATION^  bond  or  lead  WIRE  temperature 
intermittents.  these  are  the  main  causes  of 
intermittent  operation  in  encapsulated  MICROCIRCUITS 

AT  PRESENT,  AND  this  TECHNIQUE  SHOULD  LEAD  TO 
IMPROVEMENT  in  encapsulated  device  reliability  IF 
IMPLEMENTED  as  a  screening  or  qualification  test, 
the  INSTRUMENTATION  used  at  Radc  for  this 

technique, .called  the  monitored  thermal  cycle 
test  <mtc>;  is  presented  and  a  proposed  standard 
test  method;  Based  ON  THIS  TEST  IS  INCLUDED  AS  AN 
APPENDIX,  SEVERAL  REPRESENTATIVE  DEVICE  FAILURE 
ANALYSIS  SUMMARIES  are  included  TO  ILLUSTRATE  the 
CAUSE  OF  TYPICAL  ENCAPSULATED  INTEGRATED  CIRCUIT 

intermittents  resulting  from  failure  of  the  lead 

WIRE-BOND- INTERCONNECT  SYSTEM.  (AUTHOR)  <U) 
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a  study  in  terminal  bending  of  uniform  and 
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.JAN  71  1 1 9  P  BLACK, ROBERT  { 
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unclassified  report 


DESCRIPTORS:  <«CABLES(MECHANICaL) ',  BENDING>; 

LOAOJNG(MECHANICS)  ;  BENDING;  DEFORMATION, 
cordage;  STRAINiMECHANICS)  ,  encapsulation’, 
arresting  gear  , 

the  report  develops  EQUATIONS  for  the  CALCULATION 
OF  THE  TERMINAL  FORCES  AND  MOMENTS  ABOUT  A  BUILT-IN 
end  of  a  WIE  rope  when  THE  UPSTREAM  END  IS  SUBJECTED 
TO  A  TENSILE  LOAD  APPLIED  AT  AN  ANGLE  MEASURED  PROM 
THE  DIRECTION  TAKEN  BY  THE  LONGITUDINAL  AXIS  oF  THL 
ROPE  AT  THE  POINT  OF  ATTACHMENT.  SOLUTIONS  FOR 
THESE  FORCES  AND  MOMENTS  AND  THE  ROPE  CURVATURE  ARE 
GIVEN  ALONG  THE  LENGTH  OF  THE  CABLE  AND  THE  EFFECT  OF 

these  quantities  upon  the  strands  are  determined, 
the  analyses  are  presented  for  wire  rope  linear  and 

NONLINEAR  CONSTITUTIVE  EQUATIONS.  (AUTHOR)  ( 
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unclassified  report 


descriptors:  (“Integrated  circuits, 

•ENCAPSULATION)  I  PLASTICS^ 

RELIABILITY(ELECTRONICS) ,  ACCEPTABILITY  (U) 

insufficient  information  has  been  available  with 
respect  to  the  long-terh  STABILITY  of  PLASTIC- 
ENCAPSULATED  MICROCIRCUITS,  OF  SPECIAL  INTEREST  IS 
THE  DEGREE  OF  SUSCEPTIBILITY  OF  THESE  PLASTIC 
PACKAGES  TO  SUCH  ENVIRONMENTAL  STRESSES  AS  MOISTURE 
RESISTANCE  (WITH  AND  WITHOUT  BIAS)  AND  THERMAL 
SHOCK.  THE  OBJECTIVES  OF  THE  STUDY  ARE  TO  DETERMINE 

the  suitability  of  representative,  production; 

PLASTIC-ENCAPSULATED  INTEGRATED  CIRCUITS  FOR  military 
APPLICATIONS,  and  TO  DEVELOP  METHODS  AND  TECHNIQUES 
FOR  ASSESSING  AND  ASSURING  THE  RELIABILITY  OF  SUCH 
CIRCUITS.  A  SERIES  OF  SCREENS  AND  TE5TS  WERE 
PERFORMED  ON  SELECTED  CiRCUlTsi  AND  DETAILED  FAILURE 
ANALYSES  WERE  MADE  TO  DETERMINE  THE  FAILURE  MODES  AND 
MECHANISMS  CHARACTERISTIC  OF  THE  VARIOUS  TYPES  Of 
PLASTIC  ENCAPSULATION'.  THE  REPORT  INCLUDES  DETAILED 
TEST  RESULTS  FROM  LONG-TERM  TESTS  AND  FROM  SHORT-TERM 
HIGHLY  ACCELERATED  TESTS.  COMPARISONS  ARE  MADE 
BETWEEN  PACKAGE  TYPES  UNDER  THE  SAME  STRESS 
CONDITIONS;  BETWEEN  SCREENED  AND  UNSCREENED  GROUps', 

AND  BETWEEN  STANDARD  AND  ACCELERATED  TEST  RESULTS. 

A  STRESS  TO  DESTRUCTION  TEST  PROGRAM;  INCLUDING 
EQUIVALENT  HERMETIC  TYPES  FOR  DIRECT  COMPARISON  WITH 
PLASTIC-ENCAPSULATED  DEVICES  UNDER  SELECTED 
accelerated  TEST  conditions,  WAS  PERFORMED. 

(AUTHOR)  (U) 
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DESCRIPTORS*.  <*MODULES(ELECTRONiCS);  THERMAL 
ANALYSIS),  < • AUTOMAT  I C  PILOTS, 

MODULES  (ELECTRONICS) (^ENCAPSULATION; 
MODULES(ELECTRONIcS) ) ;  DESIGN,  THERMAL 
INSULATION,  THERMAL  CONDUCTIVITY,  HEAT  SINKS, 
expandEd^plastics isocyanate. PLASTICS’  EPOXY 
PLASTICS^  COMPOSITE  materials',  COPPER  (U) 

IDENTIFIERS:  METAL  PARTICLE  COMPOSITES  (U> 

A  THERMAL  MODEL  OF  A  TYPICAL  ELECTRONIC  FLATPaK 
MODULE  was  constructed  and  ANALYZED.  POLYURETHANE 
FOAM  AND  ALUMINUM-FILLED  EPOXY  WERE  ASSESSED  FOR  USE 
AS  ENCAPSULATION  MATERIALS.  THE  VALUE  OF  UTILIZING 
COPPER  SHEETS  AS  HEAT  CONDUCTIVE  PATHS  FROM  HEAT 
generators  to  the  flatpak  frames  was  assessed,  from 
a  large  number  of  digital  computer  calculations, 
ACCUMULATED  data  WERE  correlated  WITH  SOME 
PRELIMINARY  test  OaTaI  WITH  THIS  information; 

design  recommendations  were  made  to  assist  the 
flatpak  designer,  in  general,  the  economics  of 
material  and. fabrication  costs  must  be  compared,  by 
the  designer;  with  thermal  CHARACTERISTICS  of  the 
encapsulation  methods,  temperatures  attained  by 
critical  heat  generating  elements  are  dependent 
upon:. Cl)  location  relative  to  the  flatpak 

frame,  (2)  LENGTH  OF  ELECTRICAL  LEADS  AND 

connections.  AND  O)  contact  resistances  OF  the 

ELECTRICAL  CONNECTIONS  AND  HEAT  CONDUCTIVE  SHEETS. 
recommendation  INCLUDE  A  tabulation  OF  allowable 
thermal  resistance  for  each  heat  generator 

CONFIGURATION.  (AUTHOR)  <U) 
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DESCRIPTORS:  METHYL  CELLULOSE',  COATINGS), 

(•ARTIFICIAL  PRECIPITATION,  MATERIALS)?  («SODIUM 
CHLORIDE?  ^ENCAPSULATION)  ?  ( • U R E A  , 

ENCAPSUl  AT  I  ON  >  ?  POLYMERS?  FOG*,  PARTICLE  SIZE, 
PHOSPHATES,  OPTICAL  PROPERTIES',  ADSORPTION, 

PRODUCTION,  SCATTERING?  FEASIBILITY  STUDIES, 

POWDERS 

identifiers:  «clouo  seeding, 

MICROENCAPSULATIOn 

A  PROCESS  WAS  DEVELOPED  FOR  ENCAPSULATING 
HYGROSCOPIC,  CLOUD-SEEDING  AGENTS,  sodium  CHLORIDE 
AND  UREA.  THE  ENCAPSULATION  PROCESS  INVOLVES 
DEPOSITING  THE  COATING  POLYMER,  ETHYLCFLLULOSE »  ONTO 
FINELY  DIVIDED  powders, using  A  PHASE  SEPARATION- 
COACERVATION  TECHNIQUE?  THE  PROCESS  PRODUCES  SMALL 

encapsulated  aggregates?  the  size  and  distribution  of 

WHICH  CAN  BE  VARIED,  ENCAPSULATED  MATERIALS 
PREPARED  8Y  THE  PROCESS  ARE  UNIQUE  IN  THAT  THE Y  ARE 
VOID i  ESSENTIALLY,  OF  POWDER  FINES.  LAPORATORy 
TEST?  OF  BOTH  ENCAPSULATED  SODIUM  CHLORIDE  AND  UREA 
PROVED  THE  POWDERS  TO  BE  RESISTANT  TO  CLUMPING  AND 
CAKING  ASSOCIATED  WITH  PREMATURE  MOISTURE  SORPTION 
OCCURRING  DURING  STORAGE  AND  HANDLING,  THE 

encapsulation  coating  polymer?  ethylcellulose?  is 
water  insoluble?  but  is  permeable  to  water  vapor? 

WATEJ  AND  SOLUTES.  HENCE?  WATER  SORPTION  AND 
PARTICLE  GROWTH  PROPERTIES  RESULTING  FROM  EXPOSURE  OF 

the  encapsulated  particles  to  HUMID  atmospheres  are 
effecteo  by  diffusion-mass  transport  processes, 
laboratory  testing  of  encapsulated  sodium  CHLORIDE 
ano  urea  materials  in  simulated  warm  fog  atmospheres 
revealed  water  SORPTION  characteristics  which  were 
comparable  to  unencapsulated  particles  having 
EQUIVALENT  DIMENSION.  (AUTHOR) 
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descriptors:  (-embedding  substances;  *TfST 
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ENCAPSULATION),  TIMING  CIRCUJTsi  RELAXATION 
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AMPLIFIERS,  THERMAL  PROPERTIES 

identifiers:  power  cyclers 

The  report  describes  the  design  and  OPERATION  of  a 
SOLID-STATE  POWER  CYCLER  USED  IN  THE  EVALUATION  OF 
PLASTIC  ENCAPSULATED  SEMICONDUCTOR  DEVICES.  THE 
CYCLER  CAN  SWITCH  LOADS  UP  TO  2,0  KW  WITH  A 
VARIABLE  DUTY  CYCLE,  THIS  REPORT  ALSO  SHOWS  THE 
PERFORMANCE  OF  THE  CYCLER  AS  DESIGNED  AND  RECOMMENDS 
FUTURE  MODIFICATIONS  FOR  ADDED  VERSATILITY, 
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MILITARY  REQUIREMENTS 

IDENTIFIERS:  *CAKe  mixes',  Cake  mix  shelf  life, 
sodium  bicarbonates!  sodium  aluminum  phosphates! 
•food  storage 


<U) 


(U) 


IN  ORDER  To  prolong  the  shelf  life  of  a  prepared 

BAKERY  MIX  A  LEAVENING  SYSTEM  WAS  DESIRED  WHICH  WOULD 

PREVENT  the  PREMATURE  escape  of  carbon  dioxide  due  to 
INTERACTION  WITH  MOISTURE  IN  THE  PRODUCT  DURING 

prolonged  high  temperature  storage,  a  variety  of 
METHODS  WAS  tried  which  WOULD  PROVIDE  A  BARRIER 
BETWEEN  the  SODIUM  BICARBO?:hiE  AND  the  leavening 
ACId!  SOOIUM  ALUMINUM  PHOSPHATE,  and  AVAILABLE 
MOISTURE  IN  THE  MIX,  THESE  INCLUDED  ENCAPSULATING 
the  SODIUM  BICARBONATE  PARTICLES  WITH  HYDROPHOBIC 

materials  such  as  hydrogenated  vegftable  or  animal 

OILS.  THE  SHORTENING  PROTECTED  SODIUM  BICARBONATE 
METHOD  WAS  DEVELOPED  INTO  A  TWO  LAYERED  BAKERY  M I X I 
SEPARATING  THE  SODIUM  BICARBONATE  FROM  THE  MOISTURE 
CONTAINING  INGREDIENTS  OF  THE  MIX.  PHYSICAL 
SEPARATION  OF  THE  SODIUM  BICARBONATE  WAS  ALSO 
INVESTIGATED  BY  PACKAGING  THE  SODIUM  BICARBONATE  IN  A 
MOISTURE  PROOF  POUCH  FROM  WHICH  IT  COULD  BE  MlXEo 

with  the  remaining  ingredients  at  the  time  of  baking! 

IT  WAS  FOUND  THAT  BOTH  THE  PHYSICALLY  SEPARATED  AND 
THE  SHORTENING  -  PROTECTED  SODIUM  BICARBONATE  IN  A 
LAYERED  MIX  METHOD  WERE  SUCCESSFUL  IN  PREVENTING  THE 
PREMATURE  ESCAPE  OF  CARBON  DIOXIDE.  (AUTHOR) 
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BATTELLE  MEMORIAL  INST  COLUMBUS  OHIO  COLUMBUS  LABS 

THE  EFFECT  OF  FLUIDS  AND  CYCLIC  LOADING  ON 

THE  ELASTIC  CONSTANTS  OF  ROCKS.  ,U) 
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AUG 
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DESCR IPTORSJ _  < *SED I MENT AR Y  ROCK,  STRUCTURAL 
PROPERTIES).  LOADINGCMECHANICS)  ,  CKACKS^ 

POROSITY^  ELASTICITY,  COMPRESSIVE  PROPERTIES, 

ACOUSTIC  PROPERTIES^  EXPERIMENTAL  DATA 
identifiers:  ACOUSTIC  velocity 

SIMULTANEOUS  MEASUREMENTS  OF  ACOUSTIC  VELOCITY  And 
linear  strain  have  been  made  on  samples  of  Salem 
LIMESTONE  and  BEREa  sandstone,  cyclic  loading 

CONDITIONS  OF  0“ 1 -0-5-0-8-0  KB  WERE  MADE  ON  THESE 
SAMPLES,  the  RESULTS  SHOW  THAT  THIN  CRACKS  HAVE  A 
LARGE  EFFECT  ON  ACOUSTICALLY  MEASURED  PROPERTIES  AND 
LITTLE  EFFECT  ON  LINEAR  STRAIN.  BOTH  ROCK  SAMPLES 
ARE  QUITE  POROUS  AND  EXHIBIT  THE  CRUSHING  MODE  OF 
FAILURE!  AT  1.5  KB  FOR  THE  LIMESTONE^  5  KB  FOR 
THE  SANDSTONE.  THIS  CRUSHING  GREATLY  DECREASES  THE 
STATIC  MODULUS  BUT  CHANGES  THE  ACOUSTIC  MODULUS  ONLY 
SLIGHTLY.  A  PECULIAR  KNEE  DEVELOPS  IN  THE  VELOCITY 
CURVE  NEAR  THE  PRESSURE  OF  THE  CRUSH-UP  AND  APPEARS 
TO  BE  AN  INDICATOR  OF  IT.  THE  RESULTS  SUGGEST  THAT 
VOLUME  MEASUREMENTS  OF  ELASTIC  CONSTANTS  ARE  T°  BE 
PREFERRED  TO  ACOUSTIC  MEASUREMENTS  FOR  EVALUATING 
EXCAVATION  OF  ROCK',  (AUTHOR) 
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DESCRIPTORS:  (♦ENCAPSULATION,  REVIEWS)! 

polyvinyl  alcohol!  preparation!  materials 

A  GOVErNMENT^FURnI shed  MATERIAL  WAS  SUCCESSFULLY 
encapsulated,  and  a  number  of  small  vials  of  the 
RESULTING  CAPSULES  WERE  SUPPLIED  to  THE  OFFICE  Of 
naval  research  for  testing,  the  best  CAPSULE 
shell  FORMULATION  evaluated  was  predominantly 
pol y (Vinyl  alcoholi.  <authqr> 
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DESCRIPTORS!  <*ADhESIVES,  PLASTICS),  EPOXY 
PLASTICS,  POLYESTER  PLASTICS,  AGInG(MATERI ALS)  , 
ENCAPSULATION,  STABILITY,  UNDERWATER  ( 

A  UNIQUE,  POLYESTER-EPOXY  ADHESIVE  SYSTEM  WAS 
DEVELOPED  WHICH  CURES  VERY  RAPIDLY  UPON  MIXING  OF  ITS 
TWO  COMPONENTS  AND  ADHERES  TO  A  MULTITUDE  OF 

substrates  under  various  environmental  conditions, 
each  of  the  two  liquid  adhesive  components  can  be 
encapsulated  to  form  *pseudo  solids*,  mixing 
together  of  the  two  capsular  components  into  the 
proper  ratio  forms  a  stable,  *one  can^*  dry  powder 

ADHESIVE. THAT  IS  EASILY  ACTIVATED  UPON  RUPTURE  OF  THE 

capsules,  this  rapid  curing  capsular  adhesive 
system,  with  its  IMPROVED  stability,  handling  and 
LOGISTICS  characteristics  due  TO  ENCAPSULATION,  was 
further. character i zed  during  the  second  phase  OF  the 
program,  capsular  adhesive  stability  was  found  To 

BE  NINE  MONTHS  UNDER  LABORATORY  CONDITIONS  WITH  THE 
EPOXY  COMPONENT  BEING  THE  LIMITING  FACTOR.  SEVERAL 

formulation  variations  were  made  that  affected  cure 
time,  bond  strength  and  ADHESION  properties, 
encapsulation  of  each  of  the  two  components  was 
easily  scaled  up  through  the  pilot-plant  stage, 
several  mechanical  adhesive  applicator  DESIGNS  Were 
developed  and  evaluated  for  the  extrusion  and 
application  of  both  the  capsular  adhesives  and  the 
Same  formulations  in  THEIR  LIQUID,  UNENCAPSULaTEd 
Forms*  ( AUTHOR ) 


67 

UNCLASSIFIED 


/ZZZHT 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZzZHT 

AD-0OM  951  9/1  9/5 

RADIO  CORP  OF  AMERICA  SOMERVILLE  N  J  ELECTRONIC  COMPONENTS 

and  devices 

TRANSISTOR^  VHf',  silicon;  power,  LINEAR,  30-MHZ,  100 
WATTS  PEP.  (U) 

DESCRIPTIVE  NOTE}  FINAL  REPT.  1  JUN  65-30  JUN  66, 

DEC  66  123P  ROSENZWEIG.R,  {CHANG, 2,  F, 

« 

« 

CONTRACT:  0A-28-0^3-AMC-0l3e7(E) 

PROji  DA-1E6-220O1-A-056 
MONITOR:  ECOM  01387-F 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^TRANSISTORS;  *VeRY  high  FREQUENCY); 

<  *PO>VER  amplifiers!  *SILIC0n>,  ELECTRIC  POWER 
production;  gain;  modulation,  distortion, 
capacitance;  electrical  impedance',  resistors, 
storage,  life  Eapecianct,  Radiofrequency 

INTERFERENCE,  ENCAPSULATION;  SILICONE  PLASTICS  (U) 

this  report  describes  the  work  performed  in  the 
DEVELOPMENT  and  fabrication  of  a  linear  AMPLIFIER 
TRANSISTOR  with  a  goal  OF  100  WATTS  PEP  AT  30 
MEGAHERTZ  WITH  -20  OB  intermodulation  distortion; 

15-ob  POWER  GAIN,  and  EFFICIENCY  GREATER  THAN  35 

percent,  the  transistor  structure  incorporates 
diffused  ballast  resistance  for  SECOND-BREAKDOWN 
protection,  a  temperature-compensating  diode  has 
been  placed  inside  the  transistor  package  to  provide 

CLASS  AB  BIAS-POINT  CONTROL.  THE  PACKAGE  <S  A 
UNIQUELY  DESIGNED  STUD  PACKAGE  HAVING  SHORT,  FLAT, 

LOW  INDUCTANCE',  ISOLATED  TERMINALS.  THERE  ARE  FOUR 
ISOLATED  terminals:  three  TERMINALS  FOR  THE 
TRANSISTOR  AND  ONE  TERMINAL  FOR  THE  DIODE.  THE 
PELLET  IS  SEALED  BY  ENCAPSULATION  IN  A  SILICON  RESIN’, 
PERFORMANCE  DATA  ON  THE  SUBMITTED  FINAL  SAMPLES 
REVEALS  THAT  20  PERCENT  OF  THE  TRANSISTORS  WERE 
CAPABLE  OF  ATTAINING  THE  MAJOR  GOAL  OF  100  WATTS 
PEP  WITH  -30  DB  INTERMODULATION  DISTORTION. 

median  power  gain  on  sample  transistors  was  h  db 
and  COLLECTOR  DIFFERENCES  WERE  NEAR  50  PERCENT.  THE 
DEVICE  WAS  CAPABLE  OF  150  WATTS  DISSIPATION  AT  ROOM 
TEMPERATURE.  (AUTHOR)  (U) 
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AO-815  ^70  ?/$  13/8 

GENERAL  DYNAMieS/POMONA  CALIF 

CORROSION  PREVENTION/DETERIORATION  CONTROL  IN 
ELECTRONIC  COMPONENTS  AND  ASSEMBLIES. 

DESCRIPTIVE  NOTE;  FINAL  SUMMARY  ENGINEERING  REpT.^ 

66  152P  SPARLING, R.  H.  J 

REPT.  NO.  CR-6-3R7-958-001 
CONTRACT;  DA-0I-021-AMC-126‘U  (Z) 

PROj;  DA-IRQ0-A019 

UNCLASSIFIED  REPORT 


DESCRIPTORS;^  (‘ELECTRONIC  EQUIPMENT^  ‘CORROSION 
INHIBITION) i  (‘RELIABILITY (ELECTRON  ICS)” 

CORROSION  INHIBITION)^  DEGRADATION,  MATERIALS^ 
PROCESSING,  SELECTION^  ENVIRONMENT,  PROTECTIVE 
TREATMENTS,  COATINGS^  ENCAPSULAT I ON^  BONDING, 

SOLDERING,  WELDING,  PACKAGING  (U) 


THE  PURPOSE  OF  THIS  DOCUMENT  IS  TO  FOCUS  THE 
ATTENTION  OF  DESIGNERS  ON  CORROSION  AND  THE 
CONSEQUENT  DEGRADATION  OF  RELIABILITY  OF  ELECTRONIC 
ITEMS*  THE  REPORT  POINTS  OUT  DANGEROUS 

combinations  of  materials  and  processes,  emphasizes 
the  IMPORTANCE  of  proper  SELECTION  of  MATERIALS,  and 
provides  the  designer  with  modern  techniques  for 
prevention  of  deterioration,  the  aim  of  this 
REPORT  is  not  TO  DICTATE  DESIGN,  BUT  TO  HELP  THE 
DESIGNER  MEET  environmental  requirements. 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 

AD-e2l  9 l 5  9/5  2Q/I2 

WESTERN  ELECTRIC  CO  INC  NEW  YORK 

MICROWAVE  DIODE  RESEARCH.  (U) 

DESCRIPTIVE  NOTE}  REPt',  NO.  26  C  F I N  AL »  T  10  JUN  65-9 
JUN  67^ 

OCT  67  ?5P  CICCOLELLA.D,  F.  IDE 

loach, b!  c.  !  JR. imarinaccio,l.  p.  imisawa, 

T.  ISMlTHiK.  D.  } 

CONTRACT:  OA-ZB-ORS-AMC-Oi'HStE) 

PROJJ  DA-1E6-22001-A-056 
TASK:  1E6-22001-A-056-04! 

monitor:  ecom  01995-F 


unclassified  report 

SUPPLEMENTARY  NOTE;  PgEPARED  I Nv COOPERAT I  ON  WITH  BELL 

telephone  labs.;  inc.,  whippany!  N.  J. 
descriptors:  (♦avalanche  diodes!  ♦microwave 

OSCILLATORS)!  MICROWAVE  FREQUENCY!  GERMANIUM, 

silicon!  encapsulation!  crystal  oscillators, 

MANUFACTURING  METHODS  (U) 

identifiers:  ♦impatt  oscillators  <u> 


the  work  described  in  this  report  is  part  of  A 
broad  program  of  continuing  theoretical  and 
EXPERIMENTAL  studies  to  achieve  improved  microwave 
SEMICONDUCTOR  diodes  and  combination  MICROWAVE 
devices,  of  immediate  particular  INTEREST  is  the 

RESEARCH  AND  DEVELOPMENT  EFFORT  DIRECTED  TOWARD 
CLARIFYING  THE  RELATIONSHIP  BETWEEN  STRUCTURE  ANp 
BEHAVIOR  OF  AVALANCHE  TRANSIT-TIME  DIODE  OSCILLATORS 
AND  IMPROVING  THElR  MICROWAVE  PERFORMANCE.  CHAPTER 
1  DESCRIBES  EXPERIMENTAL  WORK  PERFORMED  IN  AN  EFFORT 
TO  OBTAIN  MAXIMUM  MICROWAVE  CW  OUTPUT  FROM  A  SINGLE 

encapsulation,  specifically  by  use  of  several  small 

SILICON  WAFERS  MOUNTED  ON  A  COMMON  PEDESTAL. 

CHAPTER  2  EXPLORES!  ANALYTICALLY  AND  BY 
EXPERIMENTS,  THE  POSSIBILITIES  OF  OPERATING  SEVERAL 
AVALANCHE  wafers  r»i  parallel  FOR  HIGHER  POWER  ANd/OR 
higher  EFFICIENCY.  CHAPTER  7  SUMMARIZES  AND  PLACES 
IN  PERSPECTIVE  THE  RESULTS  ACHIEVED 
WORK  ON  THE  PRESENT  CONTRACT,  WHICH 
EVOLUTION  OF  AN  EXPERIMENTAL  DEVICE 

efficient,  rugged  microwave  SOURCE. 


IN  TWO  YEARS* 
has  covered  THE 
into  an 

(AUTHOR)  (U) 
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AO-822  016  9/5 

WESTERN  ELECTRIC  CO  INC  NEW  YORK 

MICROWAVE  0  I  ODE  RESEARCH.  <U) 

DESCRIPTIVE  NOTE:  INTERIM  REPT,  NO.  9 ,  10  SEP  66-9  MAR 
67, 

OCT  67  7 1 P  C I CCOLELLA  ,  0 ,  F.  *  G I BBONS , 

G.  irulison.r.  L .  } 

CONTRACT;  DA-28«O‘43-AMC-0l^1I5  <  E  ) 

PROj:  DA-1E6-22001-A-056 

TASK:  1E6-22001-A-056-09 

monitor:  ecom  ohhs-h 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  PgEPARED  I N„ COOPER  AT  1  ON  WITH  BELL 

telephone  labs.^  inc.,  whippany^  n  j. 

descriptors:  <*avalanche  diodes^  *m i crowave 
OSCILLATORS) ‘.^THERMAL  STRESSES  i  SILICON^ 

ENCAPSULATION^  RADIOFREQUENCY  powers  GERMANIUM^ 

SUPERHIGH  FREQUENCY,’  EFFICIENCY^  THERMAL 
PROPERTIES,  PACKAGING  (U) 

identifiers:  impatti IMPACT  AVALANCHE  transit 
TIME)  <U> 

WORK  on  the  fabrication  and  tests  of  improved 
silicon  inpatt  oscillators  is  described  in 
chapter  i •  effort  h*s  BEEN  CONCENTRATED  on  The 
p-n  diode  structure  because  of  ADVANTAGES  IN  PROCESS 
tielo  and  in  diode  PERFORMANCE.  A  NEW  and  MORE 
RUGGED  ENCAPSULATION  HAS  BEEN  USF.D  FOR  MOST  OF  THE 
DIOOES  FABRICATED  IN  THIS  PERIOD;  THIS  FACILITATES 
CIRCUIT  MOUNTING  AND  THERMAL  DESIGN.  IN  THIS 
ENCAPSULATION  a  single  silicon  oiode  HAS  PROVIDED 
150Q-MW  CW  OUTPUT  POWER!  AND  MANY  UNITS  IN  THE  *»~T0 
6-GHZ  RANGE  HAVE  GIVEN  POWER  OUTPUT  GREATER  THAN 
ONE  WATT.  FABRICATION  AND  TEST  RESULTS  OBTAINED 
WITH  GERMANIUM  P-N  IMPATT  DIODES',  SUPPORTED  In  PART 
BY  THE  PRESENT  CONTRACT^  ARE  REPORTED  IN  CHAPTER 
II.  THIS  WORK  HAS  RESULTED  IN  THE  HIGHEST  CW 
EFFICIENCY  <12.1  PERCENT)  SO  FAR  OBTAINED  WITH 
IMPATT  OEVICES.ANO  CW  POWER  OUTPUT  In  EXCESS  OF 
500  MW  AT  6  GHZ,  THERMAL  DISSIPATION  PROBLEMS 
ARE  MORE  SEVERE  WITH  GERMANIUM  THAN  SILICON.  THE 
AVERAGE  BURNOUT  TEMPERATURE  APPEARS  To  BE  ABOUT  150 
Co  (AUTHOR)  (U) 
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STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 

MICROENCAPSULATION',  (U> 

DESCRIPTIVE  NOTE?  SPECIAL  TECHNICAL  REPT,  NO,  1 7 •  APR 
6*1- JUN  67', 

JUN  67  9HP  BREEN, W,  H,  »GieSON,R» 

W.  JRADDING.S.  B,  ISIRlNEtG.  F.  JBROW^A. 

G.  , 

CONTRACT {  DA-18-035-AMC-122< A) 

PROj;  SRI »P AU-H900 
task:  IB522301A08101 

unclassified  report 


descriptors:  ^encapsulation,  *chemical  warfare 
agents >  %  (•DISSEMINATIOnI  chemical  warfare 
AGENTS)^(*CS  AGENTS^  ENCAPSULATION), 

POLYMERS,  SOL^TIONSl  POLYVINYL  ALCOHOL1; 

coatings,  drying,  SPPAYS,  AIR,  solvents; 

FREEZE  DRYING  ( U I 

IDENTIFIERS:  MICROENCAPSULATION  (U) 


POTENTIAL  CONTRIBUTIONS  OF  MICROENCAPSULATION  TO 
DISSEMINATION  SYSTEMS  INCLUDE  REDUCTION  OF  AGENT.* 
handling  hazards,  PRESIZING,  stabilization  by 
ISOLATION,  PROTECTION  FROM  HOSTILE  ENVIRONMENTS,  aNd 

sustaIneo  release,  as  well  as  possiblities  for  new 
systems  based  ON  IMPACTION  CAPSULES  or  large, 
explosive-coated;  SELF-DISSEMINATING  CAPSULES,  in 
this  PROGRAM  encapsulation  of  a  wide  range  of  ACTIVE 
and  inactive  materials  was  carried  OUT  USING  nCR- 
type  processes  to  assess  Real  capabilities  and 
LIMITATIONS  for  applications  to  both  existing  and  NEW 
dissemination  systems',  generic  procedures  were 

DEVELOPED. FOR  ADAPTATION  OF  M I CRoENC APSUL AT  I  ON  To  NEW 
MATERIALS,  PRIMARILY  USING  GELATIN  OR  POLY V I NyL 
ALCOHOL  (PVA)  AS  WALL  MATERIALS,  AND  A  VARIETY  OF 
SPECIAL  SAMPLES  WAS  PREPARED  FOR  EVALUATION  STUDIES 
AT  STANFORD  RESEARCH  INSTITUTE  AND  AT 

edgewood  arsenal,  major  efforts  were  devoted 
to  production  and  study  of  sustained-  release 

INHALABLE  capsules;  1-10  M  l  CROONS  IN  DIAMETER", 
PARTICULARLY  in  respect  to  POSSIBILITIES  for 
PROLONGEO-EFFECT  cs.  cS  CAPSULES  WITH  BOTH 
GELATIN  AND  PVA  WALLS  WERE  PREPARED  IN  THIS  SIZE 

Range  and  cs  release  into  aqueous  media  was  shown 
to  be  controllable  in  rate  over  a  range  to  two  orders 

OF  MAGNITUDE  LESS  THAN  FOR  NONCAPSULAR  CS, 
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STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 

RESEARCH  STUDIES  ON  THE  DISSEMINATION  oF  SOLID  AND 

liquid  agents.  <U> 


OESCRIPTIVE  NOTE!  FINAL  REPT.  APR  &4-0EC  67, 

OEC  67  1 38P  POPPOFF*!.  G.  » THUMAN , W , 

C  •  J 

CONTRACT:  0a-18-035-AMC-122( A) 

PROJ:  Da-IB522^01  AOS  1  i  SR  I-PAU-<4900 

TASK!  IB522301  AOS  1 0 1 

UNCLASSIFIED  report 


descriptors:  <»chemical  warfare  agents  j 

DISSEMINATION) >  SOLIDS^  LIQUIDS!  AEROSOLS* 

explosive  materials;  electrostatics^  detonations, 

SHOCK  WAVgS',  IGNlT!ONlwPYROTECHNICS,  PYROLYSISi 
OXIDATION,  DEGRADATION^  CONDENSATION",  ULTRASONIC 
RADIATION, .PNEUMATIC  SYSTEMS,  ENCAPSULATION; 

HYDROLYSIS,  EQUATIONS  OF  STaTE^  EnTROPyT 

atomization;  powders  <U> 

identifiers:  point-source  dissemination  iui 


the  OBJECTIVE  OF  THE  PROGRAM  WAS  to  PROVIDE  BASIC 
INFORMATION  NECESSARY  FOR  AN  OVERALL  IMPROVEMENT  OF 
CHEMICAL  AGENT  DISSEMINATION  TECHNIQUES*  STUDIES 
were  maoe  of  explosive  generations  OF  AEROSOLS 

(MECHANICS  OF  EXPLOSIVE  PROCESSES!  DETONATION", 

SHOCK,  ANO  REACTION  PROCESSES’,  IGNITION  PROCESSES! 
COMMINUTION  PROCESSES)!  THERMAL  AND  PYROTECHNIC 
GENERATION  OF  AEROSOLS  (THERMAL  AND  PYROTECHNIC 
PROCESSES!  PYROLYTIC  ANO  OXIDATIVE  DEGRADATION 
PROCESSES!  CONDENSATION  PROCESSES  >  !  'LTRASONICt 
PNEUMATIC,  AND  ATOMIZATION  PROCESSES!  ELECTROSTATIC 
PHENOMENA  ASSOCIATED  WITH  AEROSOL  PRODUCTION!  THg 
APPLICATION  OF  M  I CROENC AP5UL AT  I  ON  TO  AEROSOL 
GENERATION  AND  ENHANCEMENT;  AND  NATURAL  AEROSOL 
GENERATION,  A  CRITICAL  SUMMARY  OF  THE  PROGRAM  AND 
RECOMMENDATIONS  FOR  FUTURE  WORK  IS  FIRST  PRESENTED. 
this  is  followed  by  A  DISCUSSION  OF  ACCOMPLISHMENTS 
ANO  RECOMMENDATIONS  FOR  FUTURE  RESEARCH  IN  EACH  OF 
THE  STUDY  AREAS  LISTED  ABOVE,  WITH  REFERENCE  TO 
PROGRAM  REPORTS  (22  SPECIAL  TECHNICAL  REPORTS 
ANO  \3  QUARTERLY  PROGRESS  REPORTS)  FOR 

DETAILS.  (AUTHOR)  (U> 
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MICRO-NOTES.  INFORMATION  ON  MICROELECTRONICS  fOR 
navy  EQUIPMENTS.  Mj) 

AUG  68  53P 

REPT.  NO.  NAD-CR-MICRO  NOTES-25 
MONITOR?  IOEP  515.00.00.00-X9-1  1 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE;  ^SPONSORED  BY  NAVAL  AIR  SYSTEMS 
COMMAND^  WASHINGTON^  D*.  C.  AND  NAVAL  ELECTRONICS 
SYSTEM  COMMANOi  WASHINGTON,  D.  C. 

DESCRIPTORS!  (*NAVAL  EQUIPMENT  , 

•MICROMINIATURIZATION (ELECTRON  ICS)  )  j 
(•SEMICONDUCTOR  DEVICES^  .  •ENCAPSULATION)  ', 
RELIABILITY(ELECTRONICS) i  EPOXY  PLASTICS, 

TRANSISTORS,  SEMICONDUCTORS^  MILITARY 

requirements,  integrated  circuits',  PLASTIC  coatings', 

REPORTS  (U) 

contents:  reliability  ASSESSMENT  of  epoxy 
TRANSISTORS}  PRESENT  RELIABILITY  STATUS  OF  PLASTIC 
-  ENCAPSULATED  SEMICONDUCTORS  and  an  EVALUATION  OF 
THEIR  POTENTIAL  for  use  in  military  systems; 

SUMMARY  of  signetjcs  presentation  including 
PROPOSED  general  SPECIFICATION}  plastic 

SEMICONDUCTORS}  WESTINGHOUSE  GOLdILOX  INTEGRATED 
CIRCUITS  OFFER  MILITARY  RELIABILITY  In  PLASTIc 
PACKAGES}  PLASTICS  FOR  SEMICONDUCTOR  PACKAGING*, 
RELIABILITY  OF  PLASTIC  INTEGRATED  CIRCUITS}  G-12 
REPORT  ON  'PLASTIC*  INTEGRATED  CIRCUITS!  PLASTIC/ 

EPOXY  SEMICONDUCTORS}  USE  OF  PLASTIC  ENCAPSULATED 
TRANSISTORS  AT  HaZELTINE}  AN  EVALUATION  OF 
PLASTIC  ENCASED  SEMICONDUCTORS!  SELECTION  AND 
CONTROL  OF  PLASTICS  FOR  SEMICONDUCTOR  PACKAGING} 

PLASTIC  MICROCIRCUIT  RELIABILITY}  SUMMARY  OF 
PRESENTATION  ON  PLASTIC  ENCAPSULATED  TRANSISTORS} 
SUMMARY  OF  PRESENTATION  ON  PLASTIC  ENCAPSULATED 
TRANSISTORS!  POSITION  OF  THE  NAVAL  APPLIED 
SCIENCE  LABORATORY  ON  THE  MILITARY  USE  OF  PLASTIC 
ENCAPSULATED  SEMICONDUCTOR  DEVICES!  An  R  AND  D 
PROGRAM  TO  DEVELOP  POLYMERIC  ENCAPSULANTS  FOR  SOLID 
STATE  ELECTRONIC  COMPONENTS.  (U> 
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naval  ammunition  depot  crane  ind 

MICRO  NOTES.  INFORMATION  ON  MICROELECTRONICS 

FOR  NAVY  EQUIPMENTS.  ( U 1 

JAN  69  8  2P 

REPT,  NO.  NAD-CR-MlCRO  NOTES-27 
monitor:  IDEP  515.00.00.00-X9-12 

UNCLASSIFIED  report 


descriptors:  c«naval  equipment, 

♦MICROMINI ATURlZ a  I  ON < ELECTRON  I  CS >  > ! 

(•SEMICONDUCTOR  devices!  .ENCAPSULATION) , 

RELI ABILITY(ELECTRONICS) .  EpOXY  PLASTICS, 
transistors!  semiconductors J  integrated  circuits, 

PLASTIC  COATINGS,  REPORTS  <  U  > 

IDENTIFIERS:  AN/AWS-27“  METAL  OXIDE 

semiconductors!  AVIONICS  (U) 

the  report  is_an  effort  to  DISSEMINATE  INFORMATION 
on  EVALUATION,  APPLICATION!  AVAILABILITY,  RESEARCH 

and  development',  and  standardization  activity 

PERTAINING  TO  ST aJE-OF-THE- ART  MICROELECTRONIC 

circuits!  devices,  and  MATERIALS',  with  A  VIEW  TOWARD 
AVOIDING  DUPLICATION  Of  EFFORT  AND  MAKING  MAXIMUM  USE 
OF  TECHNICAL  RESOURCES,  (AUTHOR)  (U) 
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MONSANTO  RESEARCH  CORP  ST  LOUIS  MO 

rheology  OF  rod-like  PARTICLES  IN  VISCOUS 

media*  part  i.  formation  of  composites 

from  single  fibers',  tu> 

FEB  69  ^6P  TAKANO*,MASAHARU  i 

REPt‘.  no,  N0001H-67-C-0218 
CONTRACT:  N0001R-66-C-0218  ,  ARPA  ORDER-873 

PROj:  NR-396-R8R 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  report  ON  MONSANTQ/WASHINGTON 
UNIV.I  arpa  association  project  development  of  high 
performance  composites', 

descriptors*  <«composite  materials,  manufacturing 
METHOD?)!  graphite!  boron!  carbon  fibers, 
fibers,  GLASS  TEXTILES^  RHEOLOGY,  ANISOTROPY, 

SCATTERING,  MATHEMATICAL  models;  encapsulation; 
mechanical  properties!  density;  EPOXY  PLASTICS, 

SOLVENTS  ( U  > 

THE  TECHNIQUE  DEVELOPED  FOR  PREPARING  MOLDING 
COMPOUNDS  OF  HIGH  MODULUS  FIBERS  BY  ENCAPSULATING 

bundles  of  short  fibers  with  resin  is  difficult  to 
apply  to  individually  dispersed  fibers, 

PRELIMINARY  MODEL  STUDIES  CARRIED  OUT  ON  SHORT 
GLASS  FIBERS  HAVE  DEMONSTRATED  THAT  THE  CRITICAL 
CONCENTRATION  FOR  PROCESSING  SINGLE  FIBERS;  RaTHeR 

than  fiber  bundles;  is  very  low  in  aqufous  systems, 

BUT  CAN  BE  SIGNIFICANTLY  INCREASED  BY  USE  OF  VISCOUS 

media  and  high  rates  of  shear,  (author)  (u> 
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INVESTIGATION  OF  PLASTIC  EFFECTS  ON 
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DESCRIPTIVE  NOTE!  FINAL  REPT..  22  DEC  67-31  DEC  6s! 
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UNCLASSIFIED  REPORT 


descriptors:  « -transistors , 

RELlA8lL!TY(ELECTR0NICS>>,  ("EMBEDDING 
SUBSTANCES,  CHEMICAL  CONTAMINATION) !  TRANSISTORS, 

epoxy  plastics,  silicone  plastics!  impurities! 

IONS,  Fa/LUrE<ELECTRONICS) ,  stresses, 

ENCAPSULATION  (U) 

The  OBJECTIVE  of  THE  PROGRAM  WAS  TO  STUDY  THE 
EFFECTS  PRODUCED  WHEN  IONS  PURPOSELY  WERE  INTRODUCED 

into  plastics  and  used  on  transistors',  a  materials 
survey  resulted  in  the  selection  of  sevetal  CANDIDATE 
high  PURITY  EPOXY  RESINS  AND  SEMICONDUCTOR  GRADE 
SILICONE  COATINGS.  THESE  PLA3TIC5  WERE  THEN 
screened  using  mechanical,  physical!  and  chemical 
tests,  one  epoxy  and  one  silicone  were  selected 

FOR  FURTHER  FUNCTIONAL  TESTING  AS  SEMICONDUCTOR 

coatings',  a  method  was  developed  for  doping  the 

TWO  SELECTED  RESINS  with  IONS  BY  DISPERSING  THEREIN 
metal  salts  of  organic  acids  OF.  ORGANO-METALL ic 
COMPOUNDS.  noPANTS  WERE  ORGANIC  SALTS  OF  SODIUM, 
MAGNESIUM,  ZINC,  OR  an  ORGANO-METALLI C  COMPOUND 
CONTAINING  CHLORIDE  IONS.  THE  DOPED  PLASTICS  WERE 

then  applied  and  cured  over  test  npn  transistors. 

The  EFFECTS  of  each  ion  on  THE  transistor 
parameters  were  ascertained  after  su'jecting  the 
DEVICES  to  ELEVATED  TCMPERATURE-REVERSF  bias  and  high 
humidity  REVERSF  BIAS  STRESSES.  (AUTHOR)  (U) 
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